MAIN MENU PAGE UP PAGE DOWN © PREVIOUS 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


MAIN MENU 


PAGE UP PAGE DOWN PREVIOUS 


Courses for the DHC-6 Twin Otter Series 100, 200, 300, 300S, 310, 320 and other 
deHavilland aircraft are taught at: 


FlightSafety Canada 
Toronto Learning Center 
95 Garratt Boulevard 
Downsview, Ontario 
M3K 2A5 


For course information please contact us: 


1-416-638-9313 
1-877-FLY-DASH 
toronto@flightsafety.com 
www.flightsafety.com 


Copyright © 1987, 1989, 1996, 2008 by FlightSafety International Inc. All rights 
reserved. Printed in Canada. 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


FlightSafety. 


international 
TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


FOR TRAINING PURPOSES ONLY 


NOTICE 


The material contained in this training manual is based on information obtained from the aircraft manufacturer’s pilot manuals and mainte- 
nance manuals. It is to be used for familiarization and training purposes only. 


At the time of printing it contained then-current information. In the event of conflict between data provided herein and that in publications 
issued by the manufacturer or the FAA, that of the manufacturer or the FAA shall take precedence. 


We at FlightSafety want you to have the best training possible. We welcome any suggestions you might have for improving this manual or 
any other aspect of our training program. 
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PREFACE 


This is the Twin Otter (DHC-6) Pilot Training Manual (PTM) 
Revision 5.0. It is to be used during your Twin Otter training 
at FlightSafety International. You may use your PTM as a 
training aid by following along as your instructor takes you 
through the systems presentations. In addition, it can be 
used for systems review during self study and simulator 
training. 


Your FlightSafety PTM, Checklist and Client Guide are the 
training materials for the initial and recurrent course. The 
material contained in this training manual is based on 
information obtained from the aircraft manufacturer’s pilot 
manuals and maintenance manuals. It is to be used for 
familiarization and training purposes only. At the time of 
printing it contained then current information. In the event 
of conflict between the data provided herein and that in 
publications issued by the manufacturer or the FAA, that of 
the manufacturer or the FAA shall take precedence. The 
ultimate governing authority for operating the aircraft is the 
Aircraft Flight Manual. No regulatory agency can take away 
from the limitation imposed by this manual, however, they 
may add to them. 


In 2006, Viking accepted the transfer of the type certifcate 
for the de Havilland DHC-6 aircraft. Viking is a first tier 
original equipment manufactuer (OEM). Although de 
Havilland manufactured the aircraft, the term “manufacturer” 
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now refers to Viking Air. If you require any manufacturer 
publications, information or permissions, you must contact 
Viking Air. 


We at FlightSafety want you to have the best training 
possible. We welcome any suggestions you might have for 
improving this manual, or any other aspect of our training 
program. 


The FlightSafety DHC-6 course is designed to be a Series 
300 course, therefore, the PTM is focused on the Series 
300 aircraft. This manual will however, describe the 
100/200 differences at the end of each chapter. 


A complete “need to know” understanding of all the series 
of aircraft can be obtained from this manual. 
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The PTM is divided into system chapters. Each chapter is 
primarily divided into ten sections: 


INTRODUCTION 

GENERAL 

CONTROLS & INDICATIONS 
DETAILED DESCRIPION 
NORMAL OPERATIONS 
ABNORMAL OPERATIONS 
LIMITATIONS 

100/200 DIFFERENCES 
MODIFICATIONS & OPTIONS 


QUESTIONS 
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INTRODUCTION 


This section is a brief introduction to the chapter. 


GENERAL 


This section gives a brief overview for the system in discus- 
sion. 


CONTROLS & INDICATIONS 


This section looks at all the controls and indications the 
crew have related to this system. All the tools the crew 
have to operate and monitor the systems are discussed in 
this section. 


DETAILED DESCRIPTION 


This section discusses the system in detail with a pilot 
“need to know” perspective. Any details that are of 
importance for the safe and efficient operation of the system 
will be discussed in this section. 
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NORMAL OPERATIONS 


This section will describe any normal procedures applicable 
to the respective system. Details of system tests will be 
included along with manufacturer recommendations. 


ABNORMAL OPERATIONS 


This section looks at the malfunctions applicable to this 
system. A brief description of the malfunction will be given, 
along with checklist rectification. Cheklist recitification is 
displayed the same in the PTM as it is in the checklist. The 
memory items are enclosed inside a gray box. 


LIMITATIONS 


This section will reveal any manufacturer imposed 
limitations applicable to the respective system. 


100/200 DIFFERENCES 


This section will include any items from the respective 
system that are different in the Series 100/200 aircraft. All 
other descriptions from the respective sections are true for 
the Series 100/200 with the exception of what is described 
in this section. 
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MODIFICATIONS & OPTIONS 


The Twin Otter experienced many production changes 
throughout its production run. Many of these changes 
occurred within a series of aircraft. The purpose of this 
section is to identify relative changes to the aircraft, and at 
what Serial Number (S/N) they were introduced, or made 
standard. 


Many items were available as options. Some items were 
available as options until they became standard through a 
modification. All the relative options will also be listed, 
including the earliest S/N they are applicable to. 


Most items that are introduced as standard or optional at 
any given serial number are refittable for older aircraft if 
desired, or required by the operator to meet regulatory 
requirements. Not all modifications and options are 
possible and some require pre-requisites in order to qualify 
for refit. 


Only “pilot applicable” modifications and options will be 
listed. This information is only for reference and it is not 
required to remember the modifications and their respective 
numbers. Be advised, however, there are modifications that 
can change operating procedures and limitations. It is 
therefore important that you are fully aware of the 
moification status of the aircraft you are operating. 
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QUESTIONS 


The questions are the final section of each chapter. These 
are to serve as homework review after the applicable 
chapter has been covered in class. Your groundschool 
instructor will go over these questions with you the next day 
you have groundschool. 
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CAS - Calibrated Airspeed is the indicated airspeed of 
an airplane corrected for position and instrument 
error. Calibrated airspeed is equal to true 
airpeed in a standard atmosphere at sea level. 


GS - Ground Speed is the speed of an airplane rela 
tive to the ground. 


IAS - Indicated Airspeed is the speed of an airplane as 
shown on the airspeed indicator when corrected 
for instrument error. IAS values published in this 
manual assume zero instrument error. 


TAS - True Airspeed is the airspeed of an airplane rela 
tive to undisturbed air, which is the CAS 
corrected for altitude, temperature, and 
copressibility. 


V1 - Take-off Decision Speed. 

V2 - Take-off Safety Speed is the speed at 50 feet 
AGL. 

VA - Maneuvering Speed is the maximum speed at 


which application of full available aerodynamic 
control will not overstress the airplane. 
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Flap Speed is the highest speed permissible at 
which wing flaps may be extended. 


Air Minimum Control Speed is the minimum flight 
speed at which the airplane is directionally 
controllable as determined in accordance with 
Federal Aviation Regulations. The airplane 
certification conditions include one engine 
becoming inoperative with autofeather armed, a 
5 degree bank towards the operative engine, 
maximum power on operative engine, flaps 10, 
maximum take-off weight, and most rearward 
C.G. For some conditions of weight and altitude, 
stall can be encountered at speeds above 
VMCA as established by the certification 
procedure described above, in which event stall 
speed must be regarded as the limit of effective 
directional control. 


Maximum Operating Limit Speed is the speed 
limit that may not be deliberately exceeded in 
normal flight operations. V is expressed in knots. 


Rotation Speed. 


Reference Landing Approach Speed with the 
landing gear and flaps down. 


Stalling Speed or the minimum steady flight 
speed at which the airplane is controllable. 
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Performance/Graph Terminology Continued 
VSO - Stalling Speed or the minimum steady flight 
speed at which the airplane is controllable in the 
landing configuration. 

VX - Best Angle-of-Climb Speed is the airspeed which 
delivers the greatest gain of altitude in the 
shortest possible horizontal distance. 


Best Rate-of-Climb Speed is the airspeed which 
delivers the greatest gain in altitude in the 
shortest possible time. 

VYSE- One-Engine-Inoperative Best Rate-of-Climb 
Speed is the airspeed which delivers the 
greatest gain in altitude in the shortest possible 
time with one engine inoperative. 

AGL - Above Ground Level. 

Best Angle of Climb - 

The best angle-of-climb speed is the airspeed 
which delivers the greatest ain of altitude in the 
shortest possible horizontal distance with 

gear andtaps retracted. 
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Best Rate of Climb - 
The best rate of climb speed is the airspeed 
which delivers the greatest gain of altitude in the 
shortest possible time with the flaps 
retracted. 


Climb Gradient - 
The ratio of the change in height during a portion 
of a climb, to the horizontal distance traversed in 
the same time interval. 


Clearway - 
A clearway is an area beyond the airport runway 
not less than 500 feet (153 meters) wide, 
centrally located about the extended centerline 
of the runway, and under the control of the 
airport authorities. The clearway is expressed in 
terms for a clear plane, extending from the edge 
of the runway with an upward slope 
not exceeding 1.25 percent, above which 
no object nor any terrain protrudes. 


Demonstrated Crosswind - 
The maximum crosswind component for which 
adequate control of the airplane during takeoff 
and landing was actually demonstrated during 
certification. The value shown is not limiting. 
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Performance/Graph Terminology Continued 


Landing Distance - 
The distance from a point 50 feet above the run 
way surface to the point at which the airplane 
would come to a full stop using the technique 
described in the AFM. 


MEA - Minimum Enroute Altitude. 


Takeoff Field Length - 
The minimum runway length required for 
departure. This is the distance required to 
accelerate to V1, rotate, then climb and 
accelerate in order to achieve V2 at 50 feet. 


Accelerate Stop Distance - 
The minimum length required to accerlate to V1, 
reject and slow to 35 knots using the technique 
described in the flight manual. 
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METEOROLOGICAL TERMINOLOGY 


Altimeter Setting - 
Barometric Pressure corrected to sea level. 


Indicated Pressure Altitude - 
The number actually read from an altimeter 
when the barometric subscale has been set to 
29.92 inches of mercury (1013.2 millibars). 


IOAT - Indicated Outside Air Temperature is the 
temperature value read from an indicator. 


OAT - Outside Air Temperature is the free air static 
temperature obtained either from the 
temperature indicator (IOAT) and adjusted for 
compressibility effects, or from ground 
meteorological sources. 


Pressure Altitude - 
Altitude measured from standard sea-level 
pressure (29.92 in. Hg) by a pressure 
(barometric) altimeter. It is the indicated 
pressure altitude corrected for position and 
instrument error. 
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Metrological Terminology Continued CG Limits - 
The extreme centre of gravity locations within 
ISA - International Standard Atmosphere in which: which the airplane must be operated at a given 
(1) The air is a dry perfect gas; weight. 
(2) The temperature at sea level is 15 Celsius; 
(3) The pressure at sea level is 29.92 inches of Landing Weight - 
mercury (1013.2 millibars); The weight of the airplane at landing touchdown. 
(4) The temperature gradient is -1.98 degrees / 
1000’ Maximum Weight - 
The greatest weight allowed by design, 
Station Pressure - structural, performance or other limitations. 


Actual atmospheric pressure at field elevation. 
Payload - Weight of occupants, cargo and baggage. 


WEIGHT & BALANCE TERMINOLOGY Take-off Weight - 
The weight of the airplane at lift-off from the 
Basic Empty Weight - runway. 


The weight of an empty airplane including full 
engine oil. Basic empty weight is the basic 
configuration from which loading data is 
determined. 


Centre of Gravity - 
A point at which the weight of an object may be 
considered concentrated for weight and balance 
purposes. 
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CHAPTER 1 - AIRCRAFT GENERAL 
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INTRODUCTION 


de Havilland of Canada manufactured a total of 844 Twin 
Otter aircraft in Toronto between 1965 and 1988. As of 
2007, approximately 600 remain in service worldwide. 


The Twin Otter is an evolution of the highly successful 
DHC-3 single Otter. Preliminary Twin Otter design work 
began in April of 1963, and the first flight was made on May 
20, 1965. 


This aircraft was primarily designed for the purpose of 
STOL (short take-off and landing) operations. 


Figure 1-1; Aircraft Side View 
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GENERAL 


The DHC-6 Twin Otter is an unpressurized, all metal, high 
wing, twin turboprop aircraft with a fixed tricycle gear and a 
steerable nose wheel. It is powered by two Pratt & Whitney 
Canada PT6A series engines driving a three bladed, 
reversible pitch, fully feathering propeller. Although certified 
as a single pilot aircraft, it can carry a crew of two and up to 
20 passengers depending on seating configuration. A typical 
Series 300 aircraft weighs 7,400 lbs when empty. 


The versatility of the Twin Otter allows it to be configured for 
many different aerial operations such as cargo 
transportation, ambulance duties, search and rescue, 
supply dropping, aerial survey, fire fighting, and commuter 
operations. The aircraft can be adapted for operations on 
wheel skis, spring skis, intermediate and tundra tires and 
various types of floats. 
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SERIES 


After the aircraft prototype series, which was called Series 
1, there were three main production series of aircraft; Series 
100, 200 and 300. 


DHC-6 Series 1 (prototype) - S/Ns 1 through 5 


DHC-6 Series 100 - S/Ns 6 through 115 


DHC-6 Series 200 - S/Ns 116 through 230 


DHC-6 Series 300 - S/Ns 231 through 844 
Several different sub-series were also released for the Twin 
Otter. Series 110, 210 and 310 had slight modifications to 
their respective series to meet British CAA certification 
criteria. A series 320 was also released to meet Australian 
certification criteria. A series 300M and UV 18A were 
released for military operations and a series 300S was 
released for inner city STOL commuter operations. It is 
important to note that each sub-series will have its own 
flight manual as some procedures will be slightly different 
from its base series. 
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PRODUCTION DIFFERENCES 


Many regular production aircraft were specially modified at 
the factory to meet unique customer requirements for 
operations such as water bombing, aerial photography, or 
ice reconnaissance. 


In addition to major production changes occurring at series 
200 and 300, many changes to the aircraft design were also 
made at random points within a specific series. This 
manual will primarily focus on the series 300 aircraft, but will 
briefly describe series 100 and 200 differences when 
appropriate. The pilot applicable, factory modifications and 
options will also be discussed within each appropriate 
chapter. 


CERTIFICATION 


The Twin Otter is certificated under the Normal category. 
The aircraft is approved for operation in VFR, IFR, over 
water, and, when the required equipment is installed and 
operational, known icing conditions. 


The basis of certification for the Twin Otter is CAR 3 dated 
May 15, 1956. 


The aircraft is also certified under Special Federal Aviation 
Regulation (SFAR) 23, dated January 7, 1969. To comply 
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with this certification, Supplement 11 of the Aircraft Flight The DOORS UNLOCKED caution light does not give any 


Manual must be followed. indication for the status of the following: 


Other certifications exist from the UK, France, Australia, and 1 Pilot doors 
Germany. 2. Nose baggage compartment (short nose) 
3 Left rear cabin door 


MAXIMUM PERFORMANCE STOL (MPS) 
OPERATIONS 


Although the DHC-6 was designed for MPS operations, the 
respective governing authority must have approved the 
specific operator for MPS operations. 


CONTROLS AND INDICATIONS 


A DOORS UNLOCKED caution light is installed on the 
caution panel to alert the crew to the condition of an 
unsecured door. The DOORS UNLOCKED caution light will 
illuminate when any of the following doors are not properly 
latched and/or secured: 


Airstair door or cargo door 

Right rear cabin door 

Nose baggage compartment door (long nose) 
Rear baggage compartment door 


Figure 1-2; Doors Unlocked Caution Light 
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Figure 1-2A; Aircraft Structure 
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DETAILED DESCRIPTION 


Most of the aircraft structures, with the exception of the 
cone shaped long nose section, are fabricated of high 
strength aluminum alloy with steel, fiberglass, and other 
materials used as required. The major structure consists of 
the nose, fuselage, wings, and empennage. Figure 1-38 
illustrates the major structural components of the aircraft 
and depicts the aircraft dimensions. 


FUSELAGE 


The fuselage is divided into nose, flight compartment, 
cabin, and aft fuselage sections. The fuselage is an all 
metal, semi-monocoque construction with oval-to-rectangu- 
lar shaped bulkheads. The semi-monocoque consitrction 
starts at Station 60. Forward of Station 60 is the nose bag- 
gage area constructed from balsa wood and fibreglass 
parts. 


The aircraft has two flight compartment doors, a cabin door 
on the right side, and double cabin doors on the left side. 
The forward of the two double doors may be an airstair door 
or a cargo door with a ladder. 


Figure 1-15 illustrates the various aforementioned doors. 
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NOSE 


There are two types of nose sections for the Twin Otter: the 
short nose and the long nose. Aircraft equipped with CAP 
floats have the short nose configuration. Other than aircraft 
equipped with CAP floats, all series 300 Twin Otters have 
the long nose. 


NOSE BAGGAGE 


Both nose sections form a baggage area; the short nose 
opens from the front, whereas the long nose opens from the 
side. The short nose is capable of carrying up to 200 Ibs of 
baggage inclusive of any extra equipment installed, while 
the long nose can carry up to 300 Ibs inclusive of any extra 
equipment installed. 


Many aircraft will have weather radar installed in the nose 
section that must be included in the 300 Ibs limit. In this 
case there will be a placard in the nose section indicating 
what the new weight limitation is. When optional weather 
radar is installed, the front of the nose section is a radome. 
Bonded straps within the radome assembly provide 
lightning protection. When weather radar is not installed, a 
metal lightning protection spike, approximately 4 inches 
long, protrudes from the front of the long nose. 


Page 1-10 
November 2010, Revision 5.0 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


a = rN 


Figure 1-4; Long Nose Baggage Opened Figure 1-6; Short Nose Baggage Opened 
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Nose Baggage (continued) NOTES 


The long nose baggage compartment is made of a balsa 
wood and fiberglass laminate. Care must be taken not to 
drop heavy objects in the compartment to avoid damaging 
or puncturing the compartment walls. Tie down rings are 
provided at the front and rear of the compartment to secure 
cargo during flight. The floor loading limit in the nose 
baggage compartment is 100 lbs per square foot for both 
the long and short nose. 


Access to the long nosed baggage section is through a 
door on the left side that lifts up and is secured with a prop 
rod. This door should not be left open unattended as strong 
gusts could damage the assembly. When closing the door, 
both latches must be secured at the same time for the door 
to close properly. 


At the rear of the baggage compartment, metal panels 
prevent damage to the avionics equipment. Air easily seeps 
through these panels and into the flight compartment 
therefore hazardous or offensive smelling materials should 
never be stored in the nose section. 
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FLIGHT COMPARTMENT The flight compartment may be separated from the cabin by 
sliding doors or a curtain immediately behind the crew 

The flight compartment has two seats and is arranged for seats. Figure 1-8 shows a typical flight compartment/cabin 
either a single crew or two crew operation. division. 


To the right side of the door there are two cabin signs: 
FASTEN SEAT BELTS and NO SMOKING. These lights 
illuminate when selected by the crew. 


The control column is a dual Y design with the engine 
control levers located overhead. 


Standard windshields are made from acrylic plastic. 


he Sse 2 ne 


Figure 1-7; Flight Compartment Figure 1-8; Flight Compartment/Cabin Divider 
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PILOT SEATS 


A seat with a loose lower cushion is provided for each pilot. 
Each seat is adjustable fore and aft by means of a lever on 
the left side of the seat at floor level. Lifting the lever 
upwards retracts locking pins and allows the seat horizontal 
tube structure to be moved. Care should be taken to ensure 
that the locking pins have fully engaged after the seat has 
been adjusted. 


Vertical adjustment of each seat is accomplished by means 
of a lever located at the left side of each seat pan which 
retracts pins from the seat vertical tube structure to allow 
the seat to be moved to any one of five vertical positions 
and relocked. A handgrip is provided above each windshield 
to allow the pilot to remove his or her weight from the seat 
assembly prior to lifting the vertical adjustment lever. 


Figure 1-9 illustrates the pilot seat components and 
controls. Care should be taken to ensure that the outboard 
armrest does not pinch or cut the headset cables when the 
armrest is lowered. 


Each seat is equipped with a lap type safety belt. Most 
aircraft are also equipped with shoulder harnesses for both 
pilots. The shoulder harness is equipped with an inertia reel 
mechanism, which locks automatically when subject to 
deceleration loads between two and three Gs. 
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Figure 1-9; Pilot Seats 
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The most typical floor arrangement for the series 300 
commuter or utility aircraft is five rows of single seats on the 
Access to the cabin is available from inside the flight left, six rows of two seats (or double seats) on the right, and 
compartment or from the rear cabin doors. The cabin can a final row of three seats across the rear. 

accommodate various seating configurations, in addition to 

tie down devices for cargo retention. Doors are located on 

each side of the cabin adjacent to the rear bulkhead. 

Windows are provided adjacent to most cabin seat 

positions. Additionally, all cabin doors except the airstair 

door have a window installed. 


The maximum floor loading anywhere in the cabin is 200 
lbs per square foot. 


All passenger seats can be easily removed or folded up for 
transportation of cargo. Many aircraft operate with a mixture 
of commuter or utility seats depending on the mode of 
operation and the configuration of the cabin aft bulkhead. 


There are two standard seat configurations: the 19/20 seat 
configuration and the 13/14 seat configuration. The 
optional 20th or 14th seat in these two configurations can 
be installed as the middle seat in row seven (Figure 1-10). 
With three seats installed in the back row, access to the 
rear baggage compartment from the cabin is not possible. 
The 19/20 seat configuration can be equipped with 
commuter or utility seats, while the 13/14 configuration will 
be equipped with utility seats. 
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Figure 1-10; Seating Arrangements 
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COMMUTER SEATS NOTES 


Commuter type seats are secured to floor rails with Douglas 
track fittings. Commuter seats are normally not folded for 
stowage in the aircraft but may be removed from the aircraft 
without tools, if required for cargo operations. The weights 
of the standard commuter seats, which should be deducted 
from the BOW for cargo operations, are 14 lbs for a single 
seat and 28 Ibs for a double seat. All passenger seats are 
equipped with lap type safety belts. 


UTILITY SEATS 


Utility seats are useful for operators who do both passenger 
and cargo transport. These seats are bench style seats 
which can be quickly and easily folded up for cargo 
operations. 


PARACHUTE SEATS 


Paradrop seats are configured with bench style seats along 
each side of the cabin. 


CORPORATE SEATS 


Corporate seating arrangements can vary from aircraft to 
aircraft and some contain coffee makers, wardrobes and 
club style seating. 
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Figure 1-12; Parachute Seats Figure 1-14; Corporate Seats 
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PILOT DOORS 


There is a pilot door on either side of the aircraft to access 
the flight compartment directly from outside. An L-shaped 
step and upper handgrip is installed to assist with entering 
the flight compartment. The doors operate on a latch that is 
pulled down to unlock the door, and rotated up 90 degrees 
to lock the door. 


Figure 1-16; Pilot Door Closed 
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When entering the flight compartment through these doors, 
no pressure should ever be placed on these doors to assist 
in climbing up. 


The L-shaped step and handgrip should be used for 
support. A sliding window in each door can be adjusted to 
any position and can be secured by a latch. A map pocket 
is provided on each door. 


Figure 1-17; Pilot Door Opened 
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CABIN DOORS 


On the left of the aircraft there are two doors that access 
the cabin. There is the rear left cabin door and the forward 
left cabin door. The rear left cabin door swings out towards 
the rear of the aircraft, and is normally left closed. The 
forward left cabin door will either be an airstair door or a 
cargo door that opens towards the front of the aircraft. The 
airstair door is standard equipment on all series 300 aircraft, 
and the cargo door is available as an option. 


Airstair Door 


The airstair door is supported by cables and posts that 
serve as handrails and is latched with internal and external 
door handles. Inspection windows are provided on both the 
inside and outside of the door to verify positive latch 
engagement by observation of a witness mark. A hinged 
safety guard over the inside door handle provides protection 
from inadvertent door handle operation by passengers. 
Door opening instructions are located adjacent to the door 
handle and on the door handle guard for passenger 
operation in the event of an emergency. 


Weight should never be placed on the airstair door without 
the supporting cables being in place (Figure 1-19), as the 
door may deform without the support from these cables. 

A retractable lower step is attached to the bottom of the 
door to assist with passenger boarding. The step is stowed 
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internally against the door during flight and retained in place 
by fasteners. 


An optional door saver will slow down the rate of descent of 
the door when it is opened. The door saver was initially 
available as an option, and was provided as standard 
equipment beginning at aircraft S/N 571. 


When opening the airstair door, be aware that without the 
door saver installed, serious injury can result if the door is 
not restrained after disengaging the door latches. Because 
not all aircraft have the door saver installed, the door should 
always be restrained by hand until the door is fully open 
and supported in the fully extended position by the retaining 
cables. 


Figure 1-18; Airstair Door Closed 
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Cargo Door 


The optional cargo door can be easily recognized by the 
window mounted in the forward of the two double doors. 
The door opens sideways towards the front of the aircraft. 
The movement is restrained by a stay bar (Figure 1-20) to 
prevent the door from opening forward past the 90° position 
into the area where the flap operates. If the stay bar has 
been removed or disengaged to allow loading of bulky 
cargo, or loading of the aircraft by forklift, the flaps must 
remain in the full up position and not be operated while the 
door is open. Otherwise, substantial damage to both the 
forward door and flap assembly will result. 


A removable cabin entrance ladder is stored on the forward 
portion of the double door when not in use. In the stowed 
position, the ladder is retained on the inside of the cargo 
door by a pocket at the bottom, brackets at the top, anda 
strap at the centre which passes over the step and hooks to 
a plate on the door. When in use, the ladder is installed 
with the hooks at the upper end inserted into slots in the 
doorsill. The support assembly has a rubber pad to prevent 
damage to the fuselage skin. 


Figure 1-19; Airstair and Rear Left Cabin Door Opened 


Rear Left Cabin Door 


The rear portion of the left hand side double door is the 
same, whether the aircraft is fitted with a cargo door or an 


airstair door. This door opens sideways (Figure 1-19) — 
towards the rear of the aircraft. Figure 1-20; Cargo Door Opened and Ladder Attached 
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Rear Left Cabin Door (continued) 


The door is secured closed by two pins, one each at the top 
and bottom of the forward edge of the door (Figures 1-21 
and 1-22). Acam-type locking mechanism and an elastic 
strap hold the pins in the latched position (Figure 1-23). 


No retaining strap is provided to limit the opening arc of 
door, although brackets are provided on the outside of the 
door and on the fuselage for installation of a stay strut to 
hold the door in the 90° open position. The stay strut should 
be used to prevent the rear portion of the double door from 
damaging the rear baggage compartment door when both 
are open at the same time. 


Figure 1-21; Bottom Locking Pin Secured 
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Figure 1-22; Upper Locking Pin Secured 
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Figure 1-23; Airstair & Rear Left Cabin Door Interior 
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Parachute Door NOTES 


An inward opening, bi-fold left hand side door which 
replaces both left hand cabin doors is used by some 
operators for drop operations. The top door half is attached 
to two hinge arms installed in the upper door surround 
structure. With the lower door half hinged in the centre, it is 
folded inwards before the entire assembly is lifted upwards 
to be attached to fittings installed in the fuselage upper 
structure. Supplement 23 in the AFM provides additional 
information about the air operable door. 


ME A SL 


Figure 1-24; Parachute Door Opened 
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Rear Right Cabin Door 


A single door is installed on the right side of the cabin 
(Figure 1-25). It opens sideways towards the front of the 
aircraft (Figure 1-26). The door is latched by using external 
and internal door handles with the internal handle having a 
lift guard protecting it (Figure 1-27). At S/N 291, interior and 
exterior inspection windows were added to observe witness 
lines to confirm positive latch engagement. There is a stay 
strap to prevent the door from swinging open and 
contacting the fuselage. This door is used as an 
emergency exit and is not used in day-to-day operations. 


Figure 1-25; Rear Right Cabin Door Closed 
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Figure 1-27; Rear Right Cabin Door Lift Guard 
Figure 1-26; Rear Right Cabin Door Opened 
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FUSELAGE PLUG EMERGENCY EXITS 


Fuselage plug emergency exits are installed on all series 
300 aircraft. The plug type exits are located on each side of 
the forward cabin in row two. A plate on the lower edge and 
a latch and handle on the upper edge secures each exit 
hatch. Pulling to remove the cover over the release 
mechanism, then pulling down on the release handle will 
open the exit hatch. This action disengages the hatch, 
which can then be pushed outwards. The hatch will fall 
away from the aircraft. 


REMOVE THIS COVER 
PULL HANDLE DOWN 


PUSH WINDOW OUT 
Figure 1-29 shows the exit door with the cover in place, and 


; > : 
Figure 1-30 shows the exit door with the top plastic cover 4 a ae } ~~. 


removed. Figure 1-29; Fuselage Plug Emergency Exit Inside 


Figure 1-28; Fuselage Plug Emergency Exit Outside Figure 1-30; Fuselage Plug Emergency Exit Cover Removed 


Page 1-28 


FOR TRAINING PURPOSES ONLY November 2010, Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


FlightSafety. 


international 
TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


EMERGENCY ESCAPE ROOF HATCH 


An emergency escape roof hatch is installed on all aircraft 
up to S/N 270. For aircraft after S/N 270, the structural 
provision exists for an escape hatch, but it is not installed 
as standard equipment. If you are ever on the roof of the 
aircraft, care must be taken as the area where the escape 
hatch is installed, or could be installed, is not as strong, and 
should not be walked on. This weak area is marked off with 
black paint. 


This emergency escape roof hatch is mandatory for all air- 
craft equipped with skis or floats. This provides an 
emergency exit in case the aircraft would ever sink. Figure 1-32; Emergency Escape Roof Hatch - Cover Removed 


Pulling the large ceiling panel down in the cabin and then 
pulling on the ring labeled "PULL" will remove the securing 
rubber gasket allowing the hatch to open. The hatch can 


Figure 1-33; Emergency Escape Roof Hatch - Close Up 


Figure 1-31; Emergency Escape Roof Hatch 
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REAR BAGGAGE COMPARTMENT 


A 500 Ib capacity baggage compartment is provided with an 
external door on the left side of the rear fuselage. 
Installation of optional equipment in the aft fuselage area 
such as passenger oxygen or avionics will result in a lower 
weight limit for the baggage compartment. There is an 
extension, consisting of a shelf located above and behind 
the rear baggage compartment. The load limit for the shelf 
is 150 Ibs, and the weight of any cargo stored on the shelf 
must be included in the overall rear baggage compartment 
limit of 500 Ibs. The floor loading limit for both the rear 
baggage compartment and shelf is 100 lbs per square foot. 


Baggage tie down rings are provided in both the main and 
shelf area to secure cargo. A net is provided to prevent 
cargo stored on the shelf from moving forward into the main 
baggage compartment area. 


A small round screen is provided on the metal panel at the 
aft end of the baggage compartment shelf extension. This 
ensures positive air exhaust from the baggage compartment 
out through the aircraft tail cone. The screen must be kept 
clean and unobstructed to allow airflow and should not be 
removed due to the risk of cargo falling though the hole and 
damaging the flight controls. 


The rear baggage compartment door opens upward and 
has a prop rod to secure the door open while loading and 
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offloading baggage. The prop rod fits into an opening on 
the forward door frame. Slots are provided in the lower 
baggage compartment doorsill to enable the ladder used 
with the cabin cargo door to be fitted to the baggage 
compartment for easier crew access. Float aircraft have a 
cargo net to catch baggage that could potentially fall into 
the water. 


Figure 1-34; Rear Baggage Compartment 
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WING 


The wing is rectangular, of constant chord from root to tip, 
and consists of the nacelle, spars, ribs, reinforced skins and 
associated structure. The wing root forward fitting and rear 
spar are attached to the fuselage. The wing is supported 
with a strut between the main spar and the fuselage frame. 


Five hinge arms are located on the wing rear spar to 
accommodate flap and aileron moving surfaces. A double 
slotted, full span flap and aileron system is installed across 
the rear surface of the wing. A wing restraint modification 
for series 300 aircraft is available to prevent forward 
movement of the wing under certain crash situations. This 
modification provides an energy absorbing restraint rod 
along the rear spar, which prevents the wing from pivoting 
forward and allowing the propeller blades to contact the 
fuselage when crash impact loads exceed 9 Gs. 


A wing fence is installed on the leading edge and upper 
surface to improve the lateral handling characteristics of the 
aircraft at slow speeds. The wing fences are standard 
equipment on all series 300 aircraft. The wing fences were 
not installed on series 100 and 200 aircraft when first 
certified, although they were later required to be fitted when 
surface de-ice equipment was installed. 
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Figure 1-35; Wing Section - Front View 


Figure 1-36; Wing Section - Side View 
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EMPENNAGE 


The empennage includes the horizontal and vertical 
stabilizers, elevator and rudder. The horizontal and vertical 
stabilizers are all metal with front and rear spars and 
stressed skin construction. Static wicks are attached at 
various points on the empennage, including the rudder and 
elevators to reduce the effect of static electricity on 
communication equipment. Static wicks can also be found 
on wing hinge arms and aileron tab structure. 


TAIL BUMPER 


The aft fuselage includes a tail bumper designed to absorb 
impact loads should the tail of the aircraft make contact with 
the ground. In the event that the tail bumper touches the 
ground, the aircraft should be inspected, as the tail bumper 
design will not absorb major impact loads. 


VORTEX GENERATORS 


Vortex generators are located on the aft fuselage and 
horizontal stabilizer areas on all aircraft to provide improved 
lateral and directional control. Ground crews should be 
cautioned not to damage the vortex generators when 
washing or de-icing the aircraft. 
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Figure 1-37; Empennage 
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DIMENSIONS 


* NOTE: 


DIMENSIONS ARE APPROXIMATE 
ONLY AND MAY VARY DEPENDING 
ON AIRCRAFT CONFIGURATION 
AND LOADING CONDITIONS. 


DIAMETER 8 FT 6 IN. 
(2.59m) 


(3.70 m) = 
12 FT 2 IN 


65 FT O IN. (19.8m) 


p A | | 
' 19 FT 6 IN. (5.95m)* 
ss I I 
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Figure 1-38; Aircraft Dimensions 
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Figure 1-39; Turning Radius 
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NORMAL OPERATIONS ABNORMAL OPERATIONS 
WALKAROUND / COCKPIT PREPARATION DOORS UNLOCKED (CAUTION LIGHT) ON 
A pre-flight inspection should always be conducted prior to The DOORS UNLOCKED caution is connected to several 
flight. Please refer to “Chapter 19 - Walkaround” for lights, so if this light illuminates in flight, the crew may not 
information pertaining to a generic walkaround, and to the necessarily know what door is not secure. It is imperative to 
COCKPIT PREPARATION expanded procedure in the ensure that everyone is seated with their seat belts fastened, 
FlightSafety Checklist. and a landing is made as soon as practical. The following 


procedure is from Revision 3.1 of the FlightSafety checklist. 


1. SEATBELT Switch. .... 9. Am. ee ees ON 
2. Do not attempt to secure doors. 
3. Land as soon as practical. 
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LIMITATIONS Airspeeds: 
Vuc 64 KIAS (flap 10) 
eget oe Weight: Wy 87 KIAS (flap 0) 
, Vy 100 KIAS (flap 0) 
Maximum Landing Weight: VYSE 80 KIAS (flap 10)* 
12, 300 lbs VEE 103 KIAS (flap 10) 
VEE 93 KIAS (flap 10-377) 
sae aad Floor Loading: VINO (Vimo ) 166 KIAS (sea level to 6700ft.) 
q.ft. Vp (Va) 132 KIAS 
Maximum Baggage Compartment Floor Loading: VB 132 KIAS 
100 Ibs/sq.ft. 
“ Vyse decreases 4KIAS per 1,000 Ibs of gross weight 
Maximum Nose Baggage Compartment Weight Limit: below MTOW. 
300 Ibs 


Maximum Rear Baggage Compartment Weight Limit: 
500 Ibs (includes shelf loading) 


Maximum Shelf Compartment Weight Limit: 
150 Ibs 


Maximum Load Factor: 
+3.19 G to -1.63 G 


Maximum Service Ceiling: 


24, 380 feet 
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Figure 1-40; Towing 
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100/200 DIFFERENCES WING 


Wing fences are only present on aircraft equipped with 


CONTROLS AND INDICATIONS surface de-ice boots or floats. 


The DOORS UNLOCKED caution light was not installed 


unless refitted. LIMITATIONS 
DETAILED DESCRIPTION Maximum Take-Off Weight: 
11, 579 lbs 


CABIN 
Maximum Landing Weight: 


The standard seating arrangements were 13/14 (utility) and 11, 400 Ibs (11, 000 Ibs. for below -20°F) 


18/19 (utility or commuter). Maxi Voad Fact 
aximum Load Factor: 


DOORS AND EXITS +3.47 G to -1.78 G 
The cargo door is standard on 100/200 series aircraft and Airspeeds: 
the airstair door is available as an option. The retractable 
lower step is optional on this airstair door. Vuc 62 KIAS (flap 0) (series 100), 66 KIAS (series 200) 
i, 83 KIAS (flap 0) 
There are no fuselage plug type emergency exits. Vy 90 KIAS (flap 0) 
REAR BAGGAGE COMPARTMENT VYSE edna ied 
Vee 97 KIAS (flap 20) 
Aircraft prior to S/N 116 will not have a shelf extension and VFE 83 KIAS (flap 20-40) 
have a smaller baggage door. VNo 156 KIAS (sea level to 6700ft.) 
Va 126 KIAS 
Vp 126 KIAS 
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Figure 1-41; Seating Arrangements (100/200) 
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MODIFICATION # DETAIL S/N CUT IN 

6/1076 Introduction of rear baggage 
compartment shelf. 116 

6/1194 Fuselage plug emergency exits 231 
introduced. 

6/1222 Wing fences became standard on 231 
all aircraft. 

6/1268 DOORS UNLOCKED caution light | 311 
became standard. 

6/1606 Airstair door saver became 571 
standard. 

OPTION # DETAIL S/N CUT IN 

6025 & 6026 Airstair door (cargo door standard). 1 

6061 DOORS UNLOCKED caution light. 1 

6065 Airstair door step extension. 1 

6107 Cargo door (airstair standard). 231 

6114 Airstair door saver. 1 


Figure 1-42; Modifications and Options Table 
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QU ESTIONS 4. The maximum floor loading permitted in the nose 
and rear baggage areas is: 
1: The maximum weight permitted in the nose baggage a. 100 Ibs/sq.ft. 
compartment for the series 300 is: b. 200 Ibs/sq.ft. 
C: 300 Ibs/sq.ft. 
a. 150 Ibs d. 500 Ibs/sq. ft. 
b. 200 Ibs 
. 300 Ibs 5. The nose baggage door is connected to the doors 
d. 500 Ibs unlocked caution light: 
2. The maximum weight permitted in the rear baggage a. On all models 
compartment is: b. On no models 
C On the long nose baggage door only 
a. 150 Ibs d. On the short nose baggage door only 
b. 200 Ibs 
Cc 300 Ibs 
d 500 Ibs 
3: The maximum floor loading permitted in the cabin is: 
a. 100 Ibs/sq.ft. 
b. 200 Ibs/sq.ft. 
C: 300 Ibs/sq.ft. 
d. 500 Ibs/sq.ft. 
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CHAPTER 2 - ELECTRICAL POWER 
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INTRODUCTION 


The Twin Otter electrical system is a 28 VDC system, with 
AC used for some instruments, indications and avionics. 


Two starter generators are the primary source of DC power, 
with a 24 VDC battery for back up power, and starting 
without a ground power unit. 


AC is generated by two inverters which are powered by the 
DC buses. 


GENERAL 


The electrical system is a 28 VDC, with primary DC power 
created by two starter generators which have a maximum 
rated output of 200 amps. A 24 VDC, 40 amp hour nickel 
cadmium or lead acid battery is provided for back-up power 
and engine starts when a ground power unit is not 
available. 


An auxiliary battery was provided beginning with aircraft S/N 
81. It is a 24 VDC 3.6 amp hour nickel cadmium battery 
which is used to supply a separate power source for engine 
start control relays and glow plug operation. 


A receptacle for external power is provided to allow a 
ground power unit to supply 28 VDC power while the 
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aircraft is on the ground, and for the start. 


Electrical power is distributed by two main buses: the left 
and right DC buses. The left bus is powered by the left 
starter generator and the right bus is powered by the right 
starter generator. 


A hot battery bus provides power at all times for boarding 
and baggage area lights. 


Power from the DC buses is distributed through circuit 
breakers in the power distribution box to three circuit 
breaker panels in the flight compartment. 


Beginning with aircraft S/N 311, additional bus feed circuit 
breakers were added in auxiliary panels in the flight 
compartment supplying the three circuit breaker panels. 
This change was made to reduce the probability of an 
electrical power loss on the DC distribution buses should a 
fault occur. 
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CONTROLS AND INDICATIONS 


DC MASTER PANEL 


DC MASTER SWITCH 


This two-position switch energizes all the relays. It must be 
in the MASTER position for electrical power to be available 
to the buses. If it is selected OFF, all power to the aircraft 
will be lost with the exception being the hot battery bus. 


BATTERY/EXTERNAL SWITCH 


This three-position switch is provided to select the power 
source for starting. If it is in the BATTERY position, the 
external power relay is open and the battery relay is > 
energized. Battery power will be available for start and BATTERY 
external power will not. The centre OFF position means tn) IGNITION 
neither the battery relay nor the external power relay are MANUAL 
closed. 


EXTERNAL 
OFF 


NORMAL 


START SWITCH 


ENG IGNITER 


LANDING LT 


NO 1 
This switch energizes the start relays and allows power to Crier) vo ) 


NO 2 1 


flow from the buses to the starters. It is a spring loaded 
three-position switch labeled LEFT, START and RIGHT, 
which is spring loaded to the START position. 


Figure 2-1; DC Master Panel 
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OVERHEAD PANEL 


GENERATOR SWITCHES 


There are two generator switches with three-positions 
labeled OFF, ON and RESET. When RESET is selected, 
the generator field is energized and the reverse current 
relay is closed to provide generator power to the buses. 
The switch is spring loaded from RESET to ON. 


BUS TIE SWITCH 


The BUS TIE switch is a two-position switch labeled 
NORMAL and OPEN. When selected to NORMAL, both 
main DC buses are connected and function as one bus. 
When selected to OPEN, they function as two independent 
buses. 
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Figure 2-2; Overhead Panel 
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CAUTION PANEL 


GENERATOR CAUTION LIGHTS 


The L GENERATOR and R GENERATOR caution lights 
illuminate to indicate that the respective reverse current 
relay is open. If the starter or generator are functioning the 
respective caution light will be extinguished. 


GENERATOR OVERHEAT CAUTION LIGHTS 


The L GENERATOR OVERHEAT and the R GENERATOR 
OVERHEAT caution lights were available only as an option. 
They give an indication of an overheating generator. 


400 CYCLE CAUTION LIGHT 


The 400 CYCLE caution light is provided to give warning of 
a loss of 26 VAC. 


Figure 2-3; Caution Panel - Electrical Lights Illuminated 
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VA PANEL 


DC VOLTMETER 


The DC Voltmeter which is located to the right of the fire 
emergency panel indicates the voltage that is present on 
the left DC bus. It is graduated in one volt increments and 
is marked at 10, 20 and 30. 


DC LOADMETER 


The DC Loadmeter is located to the right of the DC 
Voltmeter. It displays the load on either the left generator, 
right generator or the battery. The indication is controlled 
by the IND SELECT switch beside it. The IND SELECT 
switch has three positions: L GEN, BAT, and R GEN, and is 
spring loaded to the BAT position. The scale of the 
loadmeter is graduated in positive and negative units of 0.1, 


from -1.0 to +1.0. When the IND SELECT switch is in the iat IND SELECT 
BAT position, 0.1 equals 10 amps, when it is in the L GEN : i a) = ot) 
or R GEN position, 0.1 equals 20 amps. cen “) cen 


Figure 2-4; DC Volt and Loadmeter 
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CIRCUIT BREAKER PANELS 


INVR2 7; 
5 


There are three circuit breaker panels: main, overhead and -« : 

avionics. Each circuit breaker panel has six distribution aye. ; POWER DISTRIBUTION 
circuit breakers which are located next to their respective : nae) Se) (0) (60) “si, 
circuit breaker panel. ae fe cea cao 


la la.’ 
507 50; 


INT 4% 
DEFL 


CB6A CBBA 


PIToT 
HTR 


in 
thy 


OLLOW 72, OILLOW 7m 
press (5), PRESS nope 
FAULTIND 
‘STALL & Gyro “Pp 5 
WARNING 4 COMP 4 4 


 & CONS&TRIM 
Zi &VAPNLLT 
PNLLT COPLT RAD 
ANTI 7 
co. (5) 
fa Z 


caBIN “5% 


HT/VENT 


Figure 2-5; Main Circuit Breaker Panel 
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POWER DISTRIBUTION 


Figure 2-6; Overhead Circuit Breaker Panel 


FOR TRAINING PURPOSES ONLY 


RUD [—CMPTR CONT 
AUTO” 5» | ‘ \ @ Se @ > G 
PILOT, . ~ / 


L. seRvomonitor —l 26 VAC 
ADFi NAVI PLT CDI FID 


”Yv (See 
Po WT i se id cm 4 
a e a 
4 we 


— ot 


ADF2 NAV2 ng HDG 


ai = di 
Foe P.  / P | / oo 
‘ wey (ee 


A 


26 VAC 115 VAC 
VSI-1 VSI-2 
™ 
4 7 


ia Va Ve 
30) 307) 30) 


CB13A CB15A CB17A 


Figure 2-7; Avionics Circuit Breaker and Fuse Panel 


Page 2-13 
November 2010, Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


FlightSafety. 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


AC PANEL 


INVERTER SWITCH 


The INVERTER switch is a two-position switch labeled NO. 
1 and NO. 2. It is used to select which inverter will supply 
AC power to the AC buses. On very early series 300 aircraft 
(pre S/N 311), this switch was located on the overhead 
panel just behind the BUS TIE switch. 


AC FUSES 


AC fuses are located on two panels. The overhead AC 

panel contains the fuses for the AC powered instruments 

and is located above and behind the captain’s head. The 

fuses for any AC powered radios and navigation aids will be 

found on the avionics circuit breaker and fuse panel (Figure e 1A CO-PILOT PLOT @ 


400. R ART DI AR 
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Figure 2-8; Overhead AC Panel 
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MAIN BATTERY TEMPERATURE MONITOR 


A battery temperature monitor was provided as standard 
equipment beginning with S/N 406 due to thermal runaway 
problems with nickel cadmium batteries. The monitor gives 
a continuous temperature indication and an early warning of 
a high temperature condition occurring. 


There are two indications on the temperature monitor. A 
red warning light labeled 150°F will illuminate if the battery 
temperature exceeds 150°F. To the right of the warning 
light there is also a moving pointer and a graduated scale 
ranging from 60 to 180°F. Three bands (green, yellow and 
red) on the dial refer to normal, cautionary and dangerous 
temperature ranges. The monitor receives its information 
from two sensors that are installed within the battery cells. 


The monitor has a push button test system which uses a 
heater element built into the sensors to simulate an 
overheat. Do not allow the temperature indication to 
exceed 180°F during the test as it is possible to induce 
thermal runaway as you are actually heating up the sensors 
in the cells of the battery. 


The red warning light and dial sensor circuits are entirely 


independent of each other, therefore, failure of one system 
does not affect the other. 
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In aircraft that have been refitted with sealed lead acid 
batteries this indicator may be unserviceable or removed. 


BATTERY ©) 
TEMPERATURE 


Figure 2-9; Main Battery Temperature Monitor 
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DETAILED DESCRIPTION 
DC POWER 


MAIN BATTERY 


Most 300 series aircraft operate with a 24 volt, 40 amp hour 
nickel cadmium or lead acid battery. The battery is located 
beneath the rear baggage compartment floor. 


CAUTION 
AN ONLY 1M ACCORDANCE 
‘OR  DEIONIZED 


WITH SAFT MAINTENANCE 

USE AE NACE OF AGI WILL 
WATER. ANY TRACE OF ACI Wi 
PERMANENTLY DESTROY CEL! 


Gas pressure buildup within the battery box can occur 
especially during recharge. There is a sump jar in the 
battery enclosure to collect battery discharge due to the 
pressure buildup. This gas is vented into a sump jar then to 
a vent outlet in the fuselage under the rear baggage 
compartment. The sump jar contains a pad saturated with 
a boric acid solution for nickel cadmium batteries or sodium 
bicarbonate for lead acid batteries. These solutions 
neutralize any electrolyte spillage that may occur. 


Figure 2-10; Main Battery 


The battery supplies power to the electrical system when 
the DC MASTER switch is selected to MASTER, and the 
BATTERY/EXTERNAL switch is selected to BATTERY. 
These two actions energize the main battery relay and 
battery power is provided to the left bus. Battery power will 
also be available to the right bus provided the BUS TIE 
switch is in the NORMAL position (See Figures 2-19 and 
2-20). 
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AUXILIAY BATTERY 


Beginning with aircraft S/N 81, a 24 volt, 3.6 amp hour 
nickel cadmium battery was installed to provide a separate 
power source for engine start control relays and glow plug 
operation. The auxiliary battery does not aid the main 
battery in energizing the starter generator, but by energizing 
the relays and glow plugs, the demand on the main battery 
is much lower which will result in cooler starts. In addition, 
the auxiliary battery ensures that the glow plugs are 
pre-heated before fuel is introduced for quicker and cooler 
starts. 


There is a separate auxiliary battery bus which outlets to 
the start relays and glow plug operation. The auxiliary 
battery is charged as soon as the generators are selected 
online. Generator power flows to the left bus, through a 
blocking diode, to the auxiliary bus, then through the 
auxiliary bus relay to the auxiliary battery. 


Figure 2-11; Auxiliary Battery 


The blocking diode, which is located on the reverse side of 
the main circuit breaker panel was installed to prevent a 
possible power drain from the auxiliary battery to the main 
battery. 


The auxiliary battery was standard for all series 300 aircraft, 
however, many operators that switched to spark igniters and 
eliminated glow plugs, have received regulatory approval to 
remove their auxiliary battery. 
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EXTERNAL POWER 


28 VDC can be obtained for ground operations through 
external power. An external power receptacle is located on 
the left side of the rear fuselage, aft of the main cabin 
doors. The receptacle is covered by a spring loaded access 
panel. 


External power will be available to the left and right DC bus, 
in addition to the auxiliary battery bus from the power cart. 
The BATTERY/EXTERNAL switch must be selected to 
EXTERNAL, and the DC MASTER switch selected to 
MASTER. These actions close the external power relay 
(EPR) which is located under the rear baggage compart- 
ment. 


Beginning with aircraft S/N 255, a diode was installed in the 
external power control circuit. This protects the aircraft 
electrical system from a possible reverse polarity input in 
the event that the external power unit has been incorrectly 
configured. 


The reverse polarity protection is obtained from the smaller 
of the two positive DC power pins. When external power is 
supplied in the correct polarity, the EPR contacts will close 
and power will flow to the DC buses. 


If ground power is being used for start, it is normal 


procedure to switch the BATTERY/EXTERNAL switch to 
BATTERY after start before the generators are selected on. 
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However, if a generator is selected online when the 
BATTERY/EXTERNAL power switch is in the EXTERNAL 
position, the EPR opens and external power is immediately 
isolated. This design is intentional and prevents having both 
an external source and a generator connected on the same 
bus. There is no indication provided to the crew that the 
external power source has been disconnected. 


Figure 2-12; External Power Unit Connected 
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STARTER GENERATORS 


Two 28.5 VDC starter generators are the primary source of 
power for normal operations. Each generator is rated at a 
maximum output of 200 amps. During the engine starts, the 
generators are normally selected online after the external 
power source is disconnected. If battery power was used for 
start, the generators will recharge the battery once they are 
selected online. 


The left generator supplies power to the left DC bus, and 
the right generator provides power to the right DC bus. 
When the BUS TIE switch is in the NORMAL position, both 
buses will act as one bus and load sharing will occur. 
Although the loads are normally the same, the maximum 
recommended load difference between buses is 0.1 or 20 
amps. 


= § 


Figure 2-13; DC Bus Starter Generator 
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DC MASTER CONTROL 


The DC MASTER switch controls all of the DC relays. DC 
power will only be available to the DC buses if this switch is 
in the MASTER position. The DC MASTER switch controls 
the main battery relay, the auxiliary battery relay, the 
generator relays, and the external power relay. 


BATTERY/EXTERNAL CONTROL 


The BATTERY/EXTERNAL switch controls two relays: the 
main battery relay and the external power relay. Provided 
the DC MASTER switch is in the MASTER position, the 
selection of either BATTERY or EXTERNAL will energize 
the respective relay. 


When BATTERY is selected, the external power is com- 
pletely isolated from the electrical system, and when 
EXTERNAL is selected, the battery is completely isolated 
from the electrical system. It is not possible to charge the 
battery from external power. 


The BATTERY/EXTERNAL switch is used to select the 
power source for starting. After start, the BATTERY/ 
EXTERNAL switch should be selected to BATTERY to allow 
the battery to charge and to provide a means for back-up 
DC power in flight. 
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DC BUSES 


There are two main DC buses to distribute power to the 
various DC powered systems. The left and right DC buses 
are powered by the left and right starter generators 
respectively. The main battery and external power source 
are connected to the left DC bus. The left and right DC 
buses are connected together through a bus tie. When the 
BUS TIE switch is in the NORMAL position the two DC 
buses are connected together and functioning as one bus. 
When the BUS TIE switch is in the OPEN position, the left 
and right DC buses are independent and powered 
separately by their respective generator. The only time the 
BUS TIE switch would ever be in the OPEN position would 
be in the case of an abnormality. 


Figure 2-14 displays what services are powered off the left 


and right DC buses. The items are written exactly as their 
respective circuit breakers are labeled for your familiarity. 
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BUS DISTRIBUTION 
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Figure 2-14; DC Bus Distribution Chart 
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HOT BATTERY BUS NOTES 
Battery power is made directly available at all times to a 

circuit breaker panel located at the rear of the passenger 

cabin, on the passenger side of the bulkhead. There are 

normally two circuit breakers on this panel. The hot battery 

bus powers the passenger door entrance lights and the 

baggage compartment lights. 


Figure 2-15; Hot Battery Bus Circuit Breaker Panel 
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POWER DISTRIBUTION/GENERATOR CONTROL BOX 


The power distribution and generator control box is located 
in the cabin roof on the right hand side of the fuselage just 
above row three on the standard commuter seat 
configuration. The power distribution/generator control box 
will contain the reverse current relays, the bus tie relay, the 
reverse current circuit breaker (or current limiters depending 
on the modification status of the aircraft), and the possibly 
over-voltage relays. 


REVERSE CURRENT RELAYS 


Each starter generator is connected to its respective bus 
through a reverse current relay (RCR) which is located in 
the power distribution box. The RCR closes during each 
start when the current is flowing from the respective bus to 
the starter generator, and during generator operation when 
current is flowing from the starter generator to the 
respective bus. 


During start, the selection of the START switch to LEFT or 
RIGHT will close the RCR as long as the switch is held in 
the LEFT or RIGHT position. Selection of this switch 
applies a control voltage to the relay allowing it to be 
energized closed. 


The generators are selected online using the three-position 


GENERATOR switches. When the switch is selected to 
RESET, the switch will spring back to ON. This action 
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excites the generator field allowing the reverse current relay 
to close and remain closed as current flows from the starter 
generator to the bus, as long as the GENERATOR switch is 
in the ON position. If the switch is selected OFF, the control 
voltage is removed from the RCR, and the relay will open. 


When the RCR is closed and the starter generator is 
functioning as a generator, the RCR will open if the RCR 
senses reverse current flow. This could happen if the 
battery voltage was higher than the generator output 
voltage. 


OVER-VOLTAGE RELAYS 


Aircraft prior to S/N 531 were equipped with two over- 
voltage relays. These are located in the cabin roof on top 
of the power distribution box. 


If an over-voltage condition occurred, the over-voltage relay 
for the affected generator would open, disconnecting the 
generator from the bus by opening the reverse current 
relay. 
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VOLTAGE REGULATORS 


Two voltage regulators automatically adjust the generator 
output current to produce a constant voltage output under 
varying speeds and loads. 


Prior to S/N 531, the voltage regulators were located in the 
battery bay. New voltage regulators were introduced at S/N 
531. These voltage regulators have built in over-voltage 
sensing capability eliminating the two over-voltage relays in 
the cabin roof. In addition, the voltage regulators were 
relocated from the battery bay to the aft right side of the 
cabin rear bulkhead. 


Voltage regulators function automatically and there is no 
provision for control or adjustment by the crew. An 
equalizing circuit is included to ensure equal generator 
loading (within 20 amps) when the BUS TIE switch is Figure 2-16; Voltage Regulators 
selected to NORMAL. 


The loadmeter readings of both generators should indicate 
load sharing within 20 amps (0.1 indicator deflection) when 
the BUS TIE switch is at NORMAL and both generators are 
online. It must be noted however, this is a maintenance 
calibration and not a crew limitation. 
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REVERSE CURRENT CIRCUIT BREAKER 


The reverse current circuit breaker (RCCB) is located in the 
power distribution box, schematically between the main 
battery and the left DC bus. If a battery is really weak, it 
may be subject to high sustained charging currents which 
can cause battery damage and possible overheat. The 
RCCB protects the main battery from these charging 
currents, by tripping open and disconnecting the main 
battery from the left DC bus if the sustained charging 
current ever exceeds 450 amps. 


If the RCCB pops, the crew may not realize this during the 
flight as the generators supply the entire electrical system 
with power. The crew would most likely notice this upon 
engine shutdown when the generators are selected off. At 
that point all DC and AC power would be lost due to the 
battery being isolated from the electrical power system. In 
the case of a total electrical failure, the crew has the option 
as per the AFM to reset the RCCB. The RCCB can be 
accessed from the cabin by removing the cover for power 
distribution box. When the cover is removed, there is a 
hole where the RCCB is located. Pushing the RCCB 
through this hole will reset the circuit. 


Figure 2-17; RCCB Access 


Page 2-25 
FOR TRAINING PURPOSES ONLY November 2010, Revision 5.0 


MAIN MENU 


PAGE UP 


CURRENT LIMITERS 


Current limiters replaced the RCCB at S/N 631. The current 
limiters were installed for the same purpose as the RCCB. 
Subsequently, many previous aircraft were refitted with 
limiters after they were released. 


The change was made because of the problems associated 
with unwanted tripping of the RCCB. Current limiters were 
also installed at the opposite end of the power supply 
cables, located in the battery bay compartment. 


The current limiters are time delay, slow blow fuses, rated at 
150 amps. There are six limiters in total; three in the power 
distribution box where the RCCB used to be, and three in 
the main battery enclosure. 


The time delay design of the current limiters permits high 
current flows of 800 to 1,000 amps to the starter generators 
during the short time needed to start the engines. 


Should a high battery charge current (in excess of 450 
amps) exist for a prolonged time, the current limiters will 
melt, electrically isolating the main battery from the 
generators. 


If a short circuit occurs in one of the three distribution lines 


between the battery and the distribution box, the current 
limiters at each end of the affected line will melt. 
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If one current limiter melts, battery service will still be avail- 
able, but now limited to 300 amps sustained. This would be 
difficult to identify by the crew during flight or shutdown. 
This partial failure will most likely lead to total failure of this 
system during the next engine start due to the melting of 
the remaining limiters. 


Current limiters require maintenance attention to replace, as 


once they are blown, no action except replacing them will 
remedy the lost power. 


Figure 2-18; Current Limiters 
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DISTRIBUTION BREAKERS 


DC power is distributed to the left and right DC Buses 
through bus feed circuit breakers located in the power 
distribution box. 


At S/N 311, further distribution breakers were introduced to 
reduce the possibility of a power loss to an entire DC bus if 
a fault was present on one of the distribution lines. This 
was achieved by dividing the left and right DC bus main 
power supply into smaller subsections and installing 
additional distribution breakers at the flight compartment 
end of the supply lines. 


The additional circuit breakers isolate individual distribution 
lines at each end of the line to ensure that one individual 
distribution line fault will not result in a total power failure on 
the affected bus. 


Each circuit breaker panel is provided with power by three 
parallel distribution lines which are individually protected by 
circuit breakers at each end. 


Six 50 amp circuit breakers labeled CB4A to CB9A were 
included in a new main circuit breaker power distribution 
panel located beside the main circuit breaker panel. 


Six 30 amp circuit breakers labeled CB12B to CB17B were 


installed on a new overhead circuit breaker power 
distribution panel beside the overhead circuit breaker panel. 
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Six 30 amp circuit breakers were installed in the new radio 
circuit breaker power distribution panel located at the 
bottom of the avionics circuit breaker panel. 


If a power distribution circuit breaker pops, power will still be 
available to the affected bus, although the total available 
amperage will be reduced. 


If a power distribution circuit breaker pops, it indicates a 
serious electrical problem, and should not be reset by the 
crew. Where possible, electrical loads on the affected bus 
should be reduced for the remainder of the flight. 
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FLIGHT COMPARTMENT CIRCUIT BREAKER PANELS 


Circuit breakers are located on three circuit breaker panels: 
main, overhead and avionics panel. 


The main circuit breaker panel is located to the left of the 
captain. On the main panel, each vertical row of circuit 
breakers is fed from the same DC bus. The first and third 
rows are powered from the left DC bus, the second and 
fourth rows are powered from the right DC bus. The FIRE 
EXT R, FIRE DET R, and FIRE DET FAULT IND R circuit 
breakers are exceptions to this rule as they are supplied 
from the left DC bus, but are located in the fourth row. 


The overhead circuit breaker panel is located above the 
co-pilot’s head, and has no similar design to the main panel 
as to what is powered from what bus. 


The avionics panel can be a mixture of circuit breakers and 


fuses depending on the aircraft. It is located on the lower 
pedestal beside the ram air lever. 
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DC AND AC ELECTICAL SCHEMATIC 


Figure 2-19 displays the electrical schematic for the initial 
production aircraft (RCCB). 


Figure 2-20 displays the electrical schematic for the current 
limiter modification aircraft. 


These schematics can also be found in the back of your 
FlightSafety checklist for your reference. 


Page 2-28 
November 2010, Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


AUX BATT BUS 


RCCB : 
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Figure 2-19; Electrical Schematic (RCCB) 
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BUS TIE 
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400 FAIL FUSE 


BATT BUS 


Figure 2-20; Electrical Schematic (Current Limiters) 
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AC POWER 


INVERTERS 


Two static inverters are installed to convert DC power into 
AC power for supply to the AC powered systems. The 
inverters are located in the rear fuselage, behind the 
baggage compartment shelf. Each inverter can supply 
115 VAC and 26 VAC at 400Hz. 


Although there are two inverters installed, only one inverter 
will be supplying the AC buses with power at any one given 
time. The inverter that is delivering power to the AC buses 
is determined by the position of the INVERTER switch. 
The switch has two-positions and can either be selected to 
NO 1 or NO 2. The location of this switch was originally 
next to the BUS TIE switch, but was relocated to the AC 
fuse panel behind the captain's head at S/N 311. 


In all cases, the NO 1 inverter receives DC power from the 
left DC bus, and the NO 2 inverter receives power from the 
right DC bus. 


Both inverters should receive equal use with alternative 
selection made from day to day. The unused inverter 
remains as a standby in the event that the selected inverter 
fails during flight. 


It is important to be aware of which inverter is selected prior 
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to opening the BUS TIE switch. If the INVERTER switch is 
selected to NO 2 and the right generator is offline with the 

BUS TIE switch open, no DC power will be present on the 

right DC bus to supply the NO 2 inverter. This will result in 
the loss of all AC operated avionics and indications. 


If the INVERTER switch is selected to NO 1 and the left 
generator is offline with the BUS TIE switch open, battery 
power will still be available on the left DC bus if the 
BATTERY/EXTERNAL switch is in the BATTERY position. 
DC power will still be available to supply the NO 1 inverter 
and AC output will not be lost. 


AC BUSES 


There are two AC buses on the series 300 aircraft: the 115 
VAC bus and the 26 VAC bus. A step down transformer is 
located after the 115 VAC bus to reduce the voltage to 26 
VAC. 
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AC EQUIPMENT 400 CYCLE CAUTION LIGHT 
The following is a list of what is powered from the A loss of 26 VAC may go unnoticed as the oil pressure and 
respective AC buses: fuel flow gauges will freeze if this power is lost. The torque 
gauges are the only ones that will indicate zero upon loss of 
115 VAC BUS 26 VAC as they are spring loaded to fall to zero upon 
failure. 
1. Fuel Quantity Gauges 
2. Attitude Indicator or ADI A 400 CYCLE caution light is installed on the caution panel 
2: Directional Gyro or HSI. to alert the crew to a loss of 26 VAC. The indication of this 
light does not necessarily mean that the respective inverter 
26 VAC BUS has failed. It just means the system senses a loss of 
26 VAC. 
1 Torque Gauges 
2. Fuel Flow Gauges The 400 CYCLE light system is protected by a 400~CYCLE 
3. Oil Pressure Gauges. circuit breaker and controlled by a 400~FAIL fuse. There is 
a possibility that if the 400~FAIL fuse is pulled and/or blown 
Some avionics, such as models of HSIs, may use a that the 400 CYCLE light will illuminate steadily although 
combination of AC power for the compass card and DC you should still have 26 VAC power. 
power for the CDI. Fuses for all these services are found 
on the AC fuse panel which is located above the captain's AC powered gyroscopic flight instruments are equipped with 
seat. flags to alert the crew to a loss of 115 VAC power. 
Avionics installation in Twin Otter aircraft varies greatly and If the 400 CYCLE light is illuminated, along with the torque 
the majority of aircraft have had additional or modified gauges indicating zero, and the AC flight instruments 
avionics installed since the aircraft left the factory. flagged, an inverter failure has occured. 


It is good practice to make careful inventory of which 
equipment is AC powered in each individual aircraft. This 
will avoid uncertainty should an AC problem occur in flight. 
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NORMAL OPERATIONS 
STARTING 


The aircraft can be started using either BATTERY or 
EXTERNAL power. For a battery start, the 
EXTERNAL/BATTERY switch must be selected to 
BATTERY. On start, a strong battery should achieve a 
stabilized NG value of 16-18%. Normally a strong battery 
will be able to start both engines without recharging. If the 
crew doubts the ability of the battery to complete the 
second start, charging in between starts is permitted. To do 
this, it is sufficient to recharge the battery until the load 
indicates 0.4 or less. At this time, the generator should be 
selected off and the second engine may be started. 
Recharging between starts is permitted, although not 
recommended as this will short cycle the battery, 
diminishing its capacity in the long run. 


For an external power start, the EXTERNAL/BATTERY 
switch should be selected to EXTERNAL. External power 
start should achieve a stabilized NG of 21-22% NG. During 
the engine starts, the normal amperage value required by 
the GPU is between 800-1,000 amps. 
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GENERATOR OPERATIONS 


Following engine start, the generators are brought online by 
pushing the GENERATOR switch from the OFF position 
momentarily forward to the RESET position, then releasing 
it. It is necessary to increase engine NG to 15% higher 
than the idle value. If a generator is selected online while 
the engine is at idle speed, the additional mechanical load 
imposed by the generator will cause the NG to decrease, 
which will result in an increased fuel flow from the FCU in 
order to maintain idle NG. If the present electrical load is 
high, the increased mechanical load from the generator 
could be enough to cause the T5 to exceed the idle limit of 
660°C. 


The specific value of idle NG+15% will not always be the 
same. It will vary with pressure altitude. The NG must be 
increased 15% above the idle value based on atmospheric 
conditions. 


After idle NG + 15% has been selected, the generators may 
be brought online. Prior to reducing the engine speed to 
idle, the load on both generators must be checked. If the 
load on both generators is 0.5 or less, then it is permitted to 
reduce both the engines back to idle. In addition, it is 
recommended at this time to ensure that the loads are 
within 0.1 of each other for load sharing purposes. 


Generator loads will remain high for several minutes after a 
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GENERATOR OPERATIONS (continued) NOTES 


battery start, while the main battery is recharging. The risk 
of a battery overheat for a nickel cadmium battery is 
greatest when the battery is recharging after start. 


Prior to engine shutdown before feathering the propellers, 
both generators should be selected off. This will result in 
lower T5 temperatures at idle prior to shutdown. 
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ABNORMAL OPERATIONS If generator still fails to reset: 


10. GENERATOR Switch (Affected Engine) ................. OFF 
11. BUS TIE Switch ........ >.< . Ye... NORMAL 

GENERATOR FAILURE 
12. DC LOAD .....:....... 3 CHECK GENERATOR LOAD 


— ; 13. Electricals... SQM css SI ee ee OFF 
A single generator failure would be indicated by either the L eee nteror ae 


GENERATOR or the R GENERATOR caution light illuminat- 
ed on the caution panel. In most cases this will be the only 
indication of this failure. Furthermore, one generator can 
normally support the electrical demands in flight. The 
following procedure is from Revision 3.1 of the FlightSafety 
checklist. 


NOTE 
Do not hold the generator switch in the RESET position, 
and do not make more than two attempts to reset the 
generator. The GEN RESET circuit breaker is located in 
the engine nacelle and cannot be reset in flight. 


1. GENERATOR Switch (Affected Engine) .................. OFF 
2. GENERATOR Switch (Affected Engine) ............... RESET 
3. GENERATOR Light (Affected Engine) ..... CHECK LIGHT IS OUT 


If generator does not reset: 

4. INVERTER Switch .................0.05. SELECT NUMBER 1 
5. BUS TIE Switchy. .... .. SRR. Ape ea A OPEN 
6. GENERATOR Switch (Affected Engine) .................. OFF 
7. GENERATOR Switch (Affected Engine) ................ RESET 
8. GENERATOR Light (Affected Engine) ..... CHECK LIGHT IS OUT 
9.DC LOAD ...... SRB ee ees CHECK GENERATOR LOAD 
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DUAL GENERATOR FAILURE 9. BUS TIE Switch .......... 0.00002 eee NORMAL 
10. Unnecessary Electricals ... 0.0.0... 0 eee ee OFF 


A dual generator failure would be indicated by the 

L GENERATOR and the R GENERATOR caution lights NOTE 

illuminated on the caution panel. In addition, the battery If unable to reset either generator land as soon as possible. 
would show a discharge on the loadmeter and the voltmeter 

would show battery voltage. At this point in time, the 

battery is still providing power to all electrical systems on 

the aircraft, however, there is no generated power. The 

following procedure is from Revision 3.2 of the FlightSafety 

checklist. 


NOTE 
Do not hold the generator switch in the RESET position, 
and do not make more than two attempts to reset the 
generator. The GEN RESET circuit breaker is located in 
the engine nacelle and cannot be reset in flight. 


ONOAA WD | 
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> 
iw) 
Q 
= 
m 
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NOTE 
If both generators reset consider leaving the BUS TIE 
switch OPEN. 
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TOTAL ELECTRICAL FAILURE 


A total electrical failure would be indicated by a complete 
loss of electrical services. This could be caused by the 
tripping of the RCCB along with a dual generator failure. 
This checklist has memory items as this is a critical failure. 
With a complete loss of electrical power, there are no flight 
instruments for IMC aircraft control and no boosted fuel 
pressure which is critical at high altitudes. The following 
procedure is from Revision 3.2 of the FlightSafety checklist. 


. BUS TIE Switch 
. LEFT and RIGHT GENERATOR Switches 
RESET (MAX 2 ATTEMPTS) 


. LEFT GENERATOR Switch 
. RIGHT GENERATOR Switch 
. DC LOAD 
. INVERTER 


RESET (MAX 2 ATTEMPTS) 
CHECK, CONFIRM OPERATING GENERATOR 
SELECT OPERATING SIDE 


7. GENERATOR Switch (Malfunctioning System) ............. OFF 
8. BUS TIE Switch .........4:......_ 0S. © AS REQUIRED 


If both generators reset, consider leaving the BUS TIE switch OPEN. 


9. Reverse Current Circuit Breaker (PRE MOD 6/1651) ... RESET IF 

NECESSARY 
10. Unnecessary Electricals ... 0... 0.0... ce ee OFF 
11. Land as soon as possible. 
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GENERATOR OVERHEAT 


A generator overheat would be indicated by a 

L GENERATOR OVERHEAT or a R GENERATOR 
OVERHEAT caution light illuminated on the caution panel. 
This warning could indicate an electrical or a mechanical 
overheat. The following procedure is from Revision 3.2 of 
the FlightSafety checklist. 


4. DO NOT reset failed generator. 


If GENERATOR OVERHEAT light does not go out within 
three minutes: 


5. SHUTDOWN (Affected Engine) ................... COMPLETE 
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BATTERY OVERHEAT 


A battery overheat would be indicated by the red warning 
light illuminating on the battery temperature monitor. In 
addition, the dial on the battery temperature monitor would 
be in the red area. This checklist has memory items as this 
is a Critical failure due to potential thermal runaway. The 
following procedure is from Revision 3.2 of the FlightSafety 
checklist. 


1. EXTERNAL / BATTERY Switch 


2. Battery Temperature 


If temperature continues to rise: 
3. Land as soon as possible. 
4. Evacuate aircraft after landing. 


If temperature declines: 
5. Leave EXTERNAL / BATTERY Switch off. 


6. Land as soon as practical. 
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INVERTER FAILURE 


An inverter failure would be indicated by the 400 CYCLE 
caution light on the caution panel, along with flags on the 
flight instruments. At this point no AC power will be 
available for the AC powered systems. The following 
procedure (SINGLE INVERTER FAILURE) is from Revision 
3.2 of the FlightSafety checklist. 


1. INVERTER Switch SELECT OTHER INVERTER 


2. 400 GYC@LE Light?. .... gf. Awe... kw. CHECK LIGHT IS OUT 


If AC Power is not available: 
3. TOTAL INVERTER FAILURE CHECKLIST .......... COMPLETE 
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TOTAL INVERTER FAILURE 


Total inverter failure would be indicated by the 400 CYCLE 
caution light still illuminated on the caution panel after the 
SINGLE INVERTER FAILURE checklist was conducted. 
This means no AC will be restored to the aircraft. The fol- 
lowing procedure is from Revision 3.2 of the FlightSafety 
checklist. 


1. WINDSHIELD HEAT Switch ................ 00.00.0000... OFF 


2. Continue navigation using DC Instruments, Standby Attitude 
Indicator and Standby Compass. 


3. Note time of failure and fuel remaining. 


NOTE 


Commonly the following instruments will be lost: 


- Pilot and Co-pilot Attitude Indicator 

- RMI, HSI, and ADF 

- Torque gauges, Oil Pressure gauges 

- Fuel Flow gauges & Fuel Quantity gauges. 
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GENERATOR LIGHT FAILS TO ILLUMINATE 
AFTER START OR SHUTDOWN 


The failure of the respective generator light to illuminate 
after start or shutdown would indicate a stuck reverse 
current relay. The following procedure is from Revision 3.2 
of the FlightSafety checklist. 


NOTE 


On ground procedure only 


1. EXTERNAL/BATTERY Switch 


2. Shut down engines. 
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LIMITATIONS 


STARTING VOLTAGE 


There are no minimum voltage requirements for either 
battery or external power starts. 


STARTER OPERATION 


The starter has the following dry motoring/abnormal 
operation limitations: 


25 seconds ON, 60 seconds OFF 
25 seconds ON, 60 seconds OFF 
25 seconds ON, 30 minutes OFF 


(These limits do not apply to normal starts) 


GENERATOR OPERATION 


Figure 2-21 displays the limitations for generator operation. 


For any abnormality, the maximum reset attempts for either 
generator is two. 
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Figure 2-21; Generator Limitations 
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310/320 DIFFERENCES 
GENERAL 


The series 310/320 aircraft has separate left and right 400 
CYCLE buses. Unlike the 300 series, both inverters are 
supplying power to separate buses at all times. One 
inverter is powering the left 115 VAC and left 26 VAC buses, 
while the other inverter is powering the right 115 VAC and 
the right 26 VAC buses. 


CONTROLS AND INDICATIONS 


There are two inverter switches as opposed to just one, and 
the inverter switches have three-positions. The two 
switches are located on the overhead fuse panel above the 
captain's head. The two inverter switches are labeled 

L BUS and R BUS respectively, and each have the 
positions of NORM, OFF and EMER. 


There are two caution lights instead of one: the L 400 


CYCLE and the R 400 CYCLE. Both lights indicate a loss 
of 26 VAC to their respective 26 VAC bus. 
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DETAILED DESCRIPTION 


The L BUS inverter powers the captain's flight instruments 
and fuel quantity gauges (115 VAC), and the all the other 
AC engine gauges (26 VAC). The R BUS inverter powers 
the co-pilot's flight instruments (115 VAC), and potentially 
some avionics (26 VAC). See Figure 2-24 for the electrical 
schematic. 


NORMAL / ABNORMAL OPERATIONS 


If either of the 400 CYCLE lights illuminate, the switch for 
the affected inverter should be selected to the OFF position. 
If the affected 400 CYCLE light extinguishes, it is indicative 
of a ground fault and the instruments and services powered 
from that bus are lost. If the respective 400 CYCLE light 
remains illuminated after the respective inverter has been 
selected to OFF, the affected inverter switch may be moved 
down to the EMER position as the light remaining 
illuminated indicates an inverter failure. AC power from the 
remaining (opposite side) inverter will be routed to the AC 
buses with the failed inverter. The one remaining inverter 
will supply all AC services on the aircraft. The 400 CYCLE 
caution light for the failed inverter will extinguish when AC 
supply is re-established from the remaining inverter. 
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Figure 2-23; Caution Panel - Series 310 Inverters 


Figure 2-22; Inverter Switches - Series 310 
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Figure 2-24; Series 310 Electrical Schematic 
Page 2-44 


FOR TRAINING PURPOSES ONLY November 2010, Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


FlightSafety. 


international 
TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


100/200 DIFFERENCES MODIFICATIONS AND OPTIONS 
CONTROLS AND INDICATIONS MODIFICATION # _| DETAIL S/N CUT IN 
6/1073 Introduction of auxiliary battery. 81 
INVERTER SWITCH 
6/1274 Relocation of inverter switch from 311 


The inverter switch was located on the overhead panel just ee hese pene is ACAise panel. 


behind the BUS TIE switch. 


6/1315 24VDC, 40 amp hour nickel 291 
cadmium battery became standard. 


DETAILED DESCRIPTION 


. ; 6/1479 Introduction of battery temperature | 406 
The main battery was a 24 VDC, 22 amp hour nickel monitor. 
cadmium or lead acid battery unless a higher capacity 40 
amp hour was ordered as an option. New voltage regulators eliminate 
6/1590 over-voltage relays in the power 531 
distribution box. 
LIMITATIONS 
6/1651 Introduction of current limiters in 631 
GENERATOR LIMITATIONS Le 
A generator load of 0.5 or less requires 51% NG minimum, OPTION # DETAIL S/N APP 
while a load greater than 0.5 up to 1.0 requires 65% NG 6018 24V/DC, 40 amp hour nickel cadmium | 1 
minimum. simi 
6091 24VDC, 40 amp hour lead acid battery. | 1 
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QUESTIONS 4. The main battery is located: 
oo a. Under the cockpit floor 
1. Normal in-flight electrical power requirements are b. On the aft baggage compartment forward 
met by: bulkhead 
. Cc. In the aft compartment 
= The main battery d. Beneath the aft baggage compartment floor 
b. Two starter generators 
C: Aram air turbine 
d. The auxiliary battery 5. The reverse current circuit breaker (RCCB) is located 
in the: 
2. The battery can be charged from: a. Main cabin roof 
ey, Battery compartment 
= Either generator c Overhead console 
b. External power d. Baggage compartment 
Cc: Auxiliary battery 
d. Both A and B 
6. For ground operations above 45°F or 7°C, the gener- 
ator loadmeter reading must be: 
2: In flight, the main battery is used to provide: 
a. 0.5 or less 
a. Backup DC power b. 0.8 or less 
b. Emergency lighting C. 0.8 or more 
C. ELT power d. 1.0 or more 
d. Air conditioning power 
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QUESTIONS (continued) 
if An engine must be at what value before a generator 
should be selected online? 
a. Idle NG - 15% 
b. Idle NG + 15% 
CG Idle NG + 5% 
d. Idle NG 
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CHAPTER 3 - LIGHTING 
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INTRODUCTION beacon light. Aircraft may also be equipped with a taxi light, 
a wing inspection light, strobe lights, a boarding light and a 


aes _ lower beacon light. 
Lighting systems on all Twin Otter aircraft are similar, and 


relatively few changes were made during the production 
history of the aircraft. Some lighting systems were optional 
on early model aircraft but were provided as standard 
equipment on later models. All lights are DC powered. 


GENERAL 


Aircraft lighting is divided into cabin, flight compartment, and 
exterior lighting. 


Cabin lighting consists of six general cabin lights, cabin exit 
lights, cabin sign lights, passenger reading lights, and 
forward and aft baggage compartment lights. In addition, 
optional independently powered emergency lights may be 
installed. 


Flight compartment lights consist of two Grimes utility lights, 
a cockpit dome light, internal switch panel lighting, flap 
position indicator/selection lighting, flight instrument lighting, 
engine instrument lighting, emergency panel lighting, radio 
panel lighting, and trim console lighting. Most aircraft are 
equipped with flashlights. 


The basic exterior lighting system consists of entrance and 
boarding lights, position lights, two landing lights, and a 
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CONTROLS AND INDICATIONS 


WING 
INSP LT 


ANTI 
COLL 


Turns on strobe lights. 


POSN 
Turns on position lights. 
NO 
SMOKING 
Turns on sign in forward cabin. 
FASTEN 
BELTS 


Turns on sign in forward cabin. 


FLIGHT 
COMP 


Turns on Grimes lights in flight compartment 


BEACON 


Turns on Beacon on vertical stab 
and optional Beacon under aircraft. 


on outboard nacelles. 


STAB 
DEICE 

RETRACT PRESS 
RIGHT 


LIGHTING 


GENERAL READING ENTRANCE 


AUTO FAST WING RIGHT VALVE 
OUTER STAB HTR 


-———-__ sng ——————_, 


IR CONDITIONING 
. Ne 
f 

é al 


Ick 
OPERATION a Oe nen 
TEMP CONTROL, 


TAXI LT 


Turns on taxi light installed on 
nosewheel fork. 


IGNITION 


RIGHT 


ENG IGNITER 
LANDING 


LANDING LT 
Turns on landing light on left 
and right wing. 


Figure 3-1; Lighting Controls 
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GENERAL 


Turns on single row of lights along 
cabin centre overhead. 


READING 


Master switch for passenger controlled 
reading lights in cabin. 


ENTRANCE 


Switch controls entrance and boarding lights. 


Note: Switches towards the windshield are in the ON position. 
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CONSOLE FLAPS & TRIM PNL LTS COPLT RADIO & V/A PNL LTS 


This rheostat controls the illumination intensity for the This rheostat controls the illumination intensity for the 
following: trim console panel, overhead switch panels, following: co-pilot’s flight instrument panel, radio panel, 
intake deflector indicators, flap position and flap selector system hydraulic gauge, and the co-pilot’s oxygen gauge. 
lights, and the nose wheel position indicator light. 


TRIM PANEL LIGHT SWITCH 
PLT ENG INST & EMER PNLLTS 


This two-position switch enables the crew to turn off the trim 


This rheostat controls the illumination intensity for the panel lights independently regardless of the position of the 
following: captain’s flight instrument panel, engine CONSOLE FLAPS & TRIM PNL LTS rheostat. This is 
instrument panel, emergency panel, brake hydraulic gauge, helpful at night to eliminate glare on the windshield. 


captain’s oxygen gauge and the standby compass. 


Figure 3-2; Flight Compartment Lighting Controls Figure 3-3; Trim Panel Light Switch 
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DETAILED DESCRIPTION CABIN EXIT LIGHTS 
EXIT signs are standard equipment for all series 300 
CABIN LIGHTING aircraft. They are installed above the right cabin door, left 
airstair (or cargo) door, and the forward cabin emergency 
GENERAL CABIN LIGHTS exits. The signs show exit door locations in the event of an 
electrical power failure. They are internally powered by 
Six general cabin lights are installed in the cabin ceiling Tritium, and do not require electrical power or servicing. 


centre panel, running the length of the passenger cabin. 
The three-position (DIM-BRT-OFF) switch labeled 
GENERAL located on the overhead console lighting panel 
controls the cabin lights. 


Figure 3-4; General Cabin Lights Figure 3-5; Cabin Exit Lights 
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CABIN SIGN LIGHTS PASSENGER READING LIGHTS 

Two cabin signs, NO SMOKING and FASTEN SEAT Series 300 aircraft are fitted with twenty passenger reading 
BELTS, are installed in the cabin to the right of the doorway lights; six on the left and fourteen on the right side. These 
between the cabin and flight compartment. They are illumi- lights are installed along the top of the cabin walls. 
nated by a number of small bulbs behind the translucent 
panels. The cabin signs are controlled by separate ON-OFF The pilots may enable or disable use of these lights with a 
switches labeled NO SMOKING and FASTEN BELT, which two-position ON-OFF switch labeled READING located on 
are located on the overhead console switch panel. the overhead console switch panel. Once the crew selects 


the READING light switch to ON, a push button adjacent to 
each light allows passengers to turn on or off the individual 
lights. 


P FASTEN 
SEAT BELTS 


Figure 3-6; Cabin Sign Lights Figure 3-7; Passenger Reading Lights 
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FORWARD BAGGAGE COMPARTMENT LIGHT 


The long nose baggage compartment, which was installed 
on all aircraft except floatplanes beginning at aircraft S/N 
116, includes a light operated by a push button switch. The 
switch was installed on the light assembly and is similar to 
the flight compartment dome light. For aircraft with a short 
nose baggage compartment, opening or closing of the 
hinged nose cap activates a micro switch, which 
automatically operates the light. This light is powered from 
the hot battery bus so care must be taken to ensure that the 
light is not left on, as that would drain the battery after 
shutdown. 


J 


Figure 3-8; Forward Baggage Compartment Light 
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REAR BAGGAGE COMPARTMENT LIGHTS 


Two dome lights illuminate the rear baggage compartment. 
Normally these lights are automatically operated by 
switches within the baggage door latch assembly, and are 
activated when the door is opened. Aircraft that were fitted 
with a toilet in the rear baggage compartment are provided 
with an additional toggle switch labeled BAGGAGE COMP 
LT. This switch may be operated by hand when the 
compartment is entered from the cabin during flight. The 
switch is located adjacent to the door between the baggage 
compartment and the cabin, on the aft face of the bulkhead 
between the cabin and baggage compartment. These lights 
are also powered from the hot battery bus. If the 
BAGGAGE COMP LT switch is turned ON in flight and not 
turned OFF, the battery will drain after shutdown. 


Figure 3-9; Rear Baggage Compartment Lights 
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EMERGENCY LIGHTING 


Emergency lighting was a requirement for all aircraft 
operating under British CAA regulations, and was an option 
on other aircraft. Two configurations were available. 


The initial emergency lighting incorporated two removable 
dry cell units in the cabin roof. An integral switch labeled 
PUSH ON, PUSH & PULL TO RESET, controls each unit. 
The lights were designed to illuminate automatically with the 
tripping of the switch should the aircraft encounter an 
abnormal landing. The switch activated when a positive or 
negative acceleration between 2 to 4 Gs was encountered. 
If necessary, the unit can be withdrawn from the container 
to be used as handheld. 


The later configuration provides two lights in the cabin 
centre ceiling panel that are activated in the event of a DC 
power failure. Two internal NICAD batteries that are trickle 
charged from the DC system power each light. A switch on 
the overhead console panel labeled EMER, which has three 
positions; ARM, TEST, and DISARM, controls the system. 


When aircraft DC power is available and the emergency 
light control switch is placed in the ARM position, internal 
batteries within the light receive a charge, and two charge 
indicator lights on the emergency lights illuminate. 


When the switch is selected to TEST, the aircraft DC power 
is interrupted and the emergency lights illuminate using 
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their internal battery power. This simulates a loss of DC 
power. 


When the switch is selected to DISARM, both the internal 
battery and the DC power sources are disconnected, thus 
the lights will not illuminate. 


During normal aircraft shut down, the emergency light 
switch should be selected to DISARM, to prevent the 
emergency lights from illuminating when aircraft DC power 
is removed. 


Series 110 and 210 aircraft were supplied with emergency 
lighting under a different order option. This configuration 
adopted a similar inertia switch and lighting arrangement in 
the cabin as the first configuration described above. 
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Figure 3-10; Emergency Lighting 
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FLIGHT COMPARTMENT LIGHTING COCKPIT DOME LIGHT 
UTILITY LIGHTS The cockpit dome light became standard equipment at S/N 


311, but was available only as an option on earlier aircraft. 
It is installed on the flight compartment roof to the right of 
the overhead switch panel. The dome light is controlled by a 
built in push on, push off switch. 


Two utility lights, manufactured by Grimes, are mounted in 
quick release clips, one above each flight compartment 
door. They can be easily removed and mounted on a 
second position on the bulkhead behind each pilot's seat. A | ie 
two-position ON-OFF switch labeled FLIGHT COMP LT, « Ome 
located on the overhead console switch panel, controls the te Ye 
utility lights. Rotating a rheostat switch on the end of each 
light controls the intensity. The lights can produce either red < as 
or white light depending on the position of the rotating ; —— arms ———— 


LEED AIR 
or(® (® 


sleeve at the front of the light. —Oa¢ dss 


\c 


FRICTION 


Figure 3-11; Utility Lights Figure 3-12; Cockpit Dome Light 
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TRIM CONSOLE AND OVERHEAD SWITCH PANEL 
LIGHTS 


The trim console panel, overhead switch panels, intake 
deflector indicators, and the nose wheel position indicator 
light are illuminated by post lights. 


At S/N 531 a light was added to the pointer on the 
windshield centre post that indicates flap position. At the 
same time, two post lights were installed adjacent to the 
overhead flap selector lever. This additional lighting 
provided illumination of the flap selector and flap position 
scale during night operations. 


Although one rheostat controls the intensity of all these 
lights, the trim panel lights and the flap selector lights can 
be turned off with the PNL LIGHTS switch to eliminate glare 
for night operations. 


PILOT'S FLIGHT INSTRUMENT, ENGINE INSTRU- 
MENT, AND EMERGENCY PANEL LIGHTS 


The captain's flight instrument panel, engine instrument 
panel, emergency panel, brake hydraulic gauge, captain's 
oxygen gauge, and the magnetic standby compass are 
illuminated and controlled with a dimmer rheostat. It is 
labeled PLT ENG INST & EMER PNL LTS and is located on 
the overhead console below the AC fuse panel. 
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CO-PILOT'S FLIGHT INSTRUMENT AND VA PANEL 
LIGHTS 


The co-pilot's flight instrument panel, radio panel, co-pilot's 
oxygen gauge, hydraulic system gauge, DC volt and load- 
meters and deicing gauges (when installed) are illuminated 
and controlled by a dimmer rheostat. It is labeled COPLT 
RAD & V/A PNL LTS and positioned on the overhead 
console circuit breaker panel. 


SWITCH PANEL LIGHTING 


Integral lights located in the overhead console, emergency 
panel, and DC meter panel provide switch panel lighting. 
The integral light assemblies consist of a printed circuit on a 
glass base epoxy resin material with a miniature lamp 
cemented to it. 


Post lights are used for instrument lighting and are bolted to 
the panel through the instrument itself. 


Post lights can be easily replaced or changed. Because 
there is a possibility of a short developing in the post light 
base, loose post light assemblies should be serviced 
promptly. A short in one post light may cause a loss of 
electrical power to all of the post lights that are supplied 
from the same power source. 
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LANDING LIGHTS 


Two 250 watt landing lights are installed, one in each wing 
leading edge outboard of the engine nacelle. Two ON-OFF 


The conventional position lights consist of red, green, and switches on the engine start panel labeled LANDING LT 
white lighting for the left wing, right wing and tail locations control the lights individually. 

respectively. A plastic vertical reflector plate adjacent to the 

wing position lights allows the crew to observe the light from 


the flight compartment. These lights are controlled with a 
switch labeled POSN located on the overhead console. 


Figure 3-13; Position Light Figure 3-14; Landing Light 
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BEACON AND ANTICOLLISION LIGHTS 


The aircraft is equipped with a red beacon light rotated by a 
DC motor. This is contained within the light assembly 
housing mounted on the tip of the vertical stabilizer. 


A second beacon light can be installed on the lower 
fuselage by special order option. The same beacon switch 
on the overhead console controls it. Two later modifications 
were introduced to adopt a white lens instead of the red 
lens for the upper and lower beacon light locations. 


White strobe lights were made standard equipment at 
aircraft S/N 470. The existing wing position lights were 
replaced by an integral strobe and position light with a 
lightning protection horn on each wing tip. An ON-OFF 
switch labeled ANTI COLL installed on the overhead lighting 
panel controls the strobe lights. 


Nomenclature used to describe the rotating beacon and the 
flashing strobes was not consistent throughout the 
manufacturing run of the aircraft. It is possible that an 
aircraft may be equipped with switches labeled STROBE, 
BEACON, or ANTI COLL LT, and the same switches may 
operate different lights on different aircraft. It is important to 
be familiar with the nomenclature used in your aircraft. 
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Figure 3-15; Rotating Beacon 
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TAXI LIGHT 


One 100 watt taxi light can be mounted on the nose wheel 
fork. This light became standard at aircraft S/N 531. The 
taxi light is controlled with the ON-OFF switch labeled TAXI 
LT located on the overhead console switch panel. 


Ground handlers must exercise care when towing the 
aircraft to ensure that the power supply cable to the nose 
wheel mounted taxi light is not damaged. The cable is long 
enough to allow free movement of the nose wheel 60° 
either side of centre when it is connected to the steering 
system, but the nose wheel can rotate freely through 360° 
when the torque link pip pin is removed and the cable is 
disconnected. 


Figure 3-16; Taxi Light 
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WING INSPECTION LIGHTS 


Twin Otter aircraft certified for icing operation require wing 
inspection lights, allowing the crew to monitor the condition 
of the wing surface and de-ice boot operation. One 40 watt 
light located on the outboard side of the nacelle of each 
engine surface clearly illuminates the outer wing leading 
edge. The ON-OFF switch is located on the overhead 
console de-ice panel, labeled WING INSP LT. 


Figure 3-17; Wing Inspection Light 


Page 3-16 
November 2010, Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


FlightSafety. 


international 
TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


LOGO LIGHTS NOTES 


There is an optional system to install DeVore brand lights in 
the horizontal stabilizer structure to illuminate a company 
logo on the vertical stabilizer surface. These lights will 
illuminate both sides of the vertical stabilizer. It is controlled 


by an ON-OFF switch labeled LOGO LTS in the overhead 
console. 


Figure 3-18; Logo Light 
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ENTRANCE AND BOARDING LIGHTS 


The entrance and boarding lights are floodlights designed to 
assist with embarking at night. The entrance light is 
recessed in the cabin roof above the airstair door, and the 
optional boarding light is located on the fuselage skin, 
forward of the airstair door. 


The single circuit which powers both lights may be 
controlled by either one of two switches: the flight 
compartment overhead console switch labeled ENTRANCE, 
or the rocker type operated switch located by the airstair 
door labeled BOARDING LIGHT. The system is designed to 
turn the lights on or off from either position regardless of the 
position of the other switch. 


Similar to the baggage compartment lights, these lights are 
powered from the hot battery bus. Make sure these lights 
are OFF after the passengers have disembarked from the 
last flight. 


+ BOARDING 
LIGHT™ 


Figure 3-19; Boarding Lights Switch 
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Figure 3-20; Entrance Light 


Figure 3-21; Boarding Light 
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NORMAL OPERATIONS MODIFICATIONS AND OPTIONS 
NIGHT BOARDING MODIFICATION # _| DETAIL S/N CUT IN 
6/1221 Introduction of white lighting on the | 311 
: . rae . instrument panels in lieu of red 
For night boarding it is recommended to have the cabin lighting. 
general lights and the entrance and boarding lights on. If 
operating on battery power it is important to note that these 6/1327 Flight compartment dome light 311 
should only be used for a short duration of time as the Rees sands 
current draw will be high. 
6/1513 Introduction of strobe (anti-collision) | 470 
lights. 
ABNORMAL OPERATIONS 6/1600 Taxi light became standard. 531 
ELECTRICAL FAILURE CAUSING LOSS OF ZEAON # SAL clibalils 
LIGHTING AT NIGHT 6006 Wing inspection lights. 1 
The emergency lights should illuminate automatically in the eee Tonight ! 
event of a DC power failure. If required, they can be | | 
removed from the ceiling panels by pulling on the red lever. et Emergency ie ieee One 08) || 
6071 Flight compartment dome light. 1 
LIMITATIONS feeaieee 
6089 Cockpit red lighting. 231 
None 6098 Emergency lights (series 300). 231 
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QU ESTIONS 4. The FWD and AFT baggage area lights are powered 
from the: 
1, All flight compartment lighting is powered from the: a. Left DC bus 
b. Right DC bus 
a. DC buses C. 26 VAC bus 
b. Main battery bus d. Hot battery bus 
C Auxiliary battery bus 
d. Hot battery bus 
2 How many switch controls are there for the 
ENTRANCE and BOARDING lights? 
a One 
b. Two 
C Three 
d Four 
cP When used, the emergency lights receive power from 
the: 
a Battery bus 
b. Left DC bus 
C Right DC bus 
d Internal batteries 
Page 3-20 


FOR TRAINING PURPOSES ONLY November 2010, Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


CHAPTER 4 - CREW ALERTING 
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INTRODUCTION NOTES 


The Twin Otter crew alerting system provides visual and 
auditory indications of aircraft equipment malfunctions, 
unsafe operating conditions requiring immediate attention, 
or indications that particular systems are operating. 


GENERAL 


The crew alerting system on the Twin Otter consists of the 
caution panel, the fire warning panel, the battery 
temperature monitor, stall warning light/horn, the 
autofeather and beta system advisory panel, the power 
lever microswitch light, the yaw damper light, and on 
wheel/ski aircraft, the landing gear annunciator panel. 
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Caution panel alerts crew to 
f handles indicate various system failures. 
excessive heat in the 
engine nacelle. 
Stall light indicates 

an impending 

stall condition. 
Battery temperature 
monitor alerts crew 

Biccsseeeeeeee to a condition of 
thermal runaway. 
HYD PUMP C/BRK OPEN [Wants 
light indicates that the C/BRK OPEN 
hydraulic pump circuit MS) ie 
breaker is open. © 
POWER LEV TEST ; 
light indicates the _ Beta range lights Autofeather light 
continuity of the power lever indicate the status indicates the status 
Beta Backup microswitch. of the Beta system. of the Autofeather 
system. 
Figure 4-1; Caution and Advisory Lights 
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L. GENERATOR OVERHEAT light indicates 
a high temperature condition of the generator. 


L. GENERATOR light indicates the 
Reverse Current Relay is open. 


L ENGINE OIL PRESSURE light indicates 
less than 40 PSI of engine oil pressure. 


DOORS UNLOCKED light indicates an 
unsecure door. 


BOOST PUMP 1 AFT PRESS light indicates 
the loss of pressure detected at the #1 pump. 


FWD FUEL LOW LEVEL light indicates 110lbs 
or less of fuel in the collector cell. 


PNEUMATIC LOW PRESS light indicates 
insufficient pressure to inflate deicer boots. 


BOOST PUMP 2 AFT PRESS light indicates 
the loss of pressure detected at the #2 pump. 


L 400 CYCLE light indicates a loss of 
26VAC on the L 26VAC bus. 


400 CYCLE light indicates a loss of 
26VAC on the 26VAC bus. 
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RESET PROPS light indicates to advance 
the propellers to MAX RPM for landing. 


BOOST PUMP 2 FWD PRESS light indicates 
the loss of pressure detected at the #2 pump. 


R 400 CYCLE light indicates a loss of 
26VAC on the R 26VAC bus. 


DUCT OVERHEAT light indicates an overheat 
condition in the silencer plenum. 


BOOST PUMP 1 FWD PRESS light indicates 
the loss of pressure detected at the #1 pump. 


FWD FUEL LOW LEVEL light indicates 75lbs 
or less of fuel in the collector cell. 


R. GENERATOR OVERHEAT light indicates 
a high temperature condition of the generator. 


R. GENERATOR light indicates the 
Reverse Current Relay is open. 


R. ENGINE OIL PRESSURE light indicates 
less than 40 PSI of engine oil pressure. 


Unused. 


Figure 4-2; Caution Light Explanations 
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TEST AND INTENSITY CONTROL 


A switch labeled CAUTION LT with positions DIM-BRIGHT- 
TEST is located on the overhead console. 


The DIM and BRT selections provide alternative degrees of 
lighting brilliance for all caution lights, beta system lights, 
the power lever microswitch light, autofeather system lights, 
stall warning light, and, if applicable, the yaw damper light 
and wheel/ski position indicator lights. It is recommended 
that the switch be left in the BRT position at all times. 

The spring loaded TEST position of the switch allows the 
crew to test the operation of all of the above mentioned 
lights. In addition, the stall warning horn will sound when the 
caution lights are tested. 


LIGHTING 
PROP INTAKE WING EXTEND ———s naan. 
DEICE ANTI-ICE INSPLT INTAKE GENERAL READING ENTRANCE 


(———  DEICER BOOTS pe Cee 


When the CAUTION LT switch is selected to TEST, all Se a ee 
eighteen caution lights should illuminate, regardless of the =O fF 0 0 Q \ ° ae 
number that are functional on the aircraft. Unused lights ee ait ae 
should illuminate with a horizontal bar showing the full width oe a a 
of the light. my 4 ; or (@ « 


ANTI POSN NO FASTEN FLIGHT BEACON 
COLL SMOKING BELTS COMP LEFT RIGHT 


BUS TIE CAUTION LT “MANUAL 
NORMAL, TEST MANUAL COOL 
oO « 


N 


* 
prt | if ore (* OFF * HOLD 
OPEN DIM TAXILT PITOT AUTO MANUAL 
WARM 


HEAT 
GENERATOR 
wen Gee Ren AIR CONDITIONING 
~ ay pusuy @ 
GROUND 


POWER OPERATION ie — WARM 
. TEMP CONTROL 


RESET 


Figure 4-3; Caution Light Test Switch 
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DETAILED DESCRIPTION 
CAUTION LIGHTS 


Two panels consisting of nine caution lights are installed 
above the fire emergency panel. The lights are arranged in 
three rows on each side of the magnetic standby compass. 


Each caution light has an amber inscription on a black 
background and, when illuminated, indicates a malfunction 
or abnormal condition of the system associated with it. 
There are two bulbs in each caution light assembly. 


Figure 4-2 displays the inscriptions and reasons for 
illumination for each caution light on the annunciator panel. 


The L GENERATOR OVERHEAT and R GENERATOR 
OVERHEAT caution lights are the only lights that were 
always optional. 


PNEUMATIC LOW PRESSURE 
Although all aircraft are provided with a caution light labeled 
PNEUMATIC LOW PRESS, this light is only functional on 


aircraft equipped with airframe surface de-ice. 


The PNEUMATIC LOW PRESS caution light warns of 
insufficient pressure to operate the surface de-ice system. 
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CHIP DETECTOR LIGHTS 


Chip detector lights were available as an S.O.O. 


310 DIFFERENCES 


The L 400 CYCLE and R 400 CYCLE caution lights will be 
found on all series 310 aircraft. This represents the split AC 
bus design as discussed in “Chapter 2 - Electrical Power”. 
On aircraft equipped with this modification both inverters 
operate simultaneously. Two caution lights, labeled L 400 
CYCLE and R 400 CYCLE, are located on each side of the 
annunciator caution light panel as viewed in Figure 4-4. 

You will notice that the panel is arranged differently than the 
Series 300. 


[Esvemen™ | [poosumocee] [ Coens ] [secrrnaes | [ooerevenien] [" eee] 
[Lsenerron | [Porronees | [Parrones [Pencrness | [Peesvaess | [+ ceveaon 
Loummessine | Lidice, | Luwocree_] [Lewocrese ] Livi] [oreneste | 


Figure 4-4; Series 310 Caution Panel 


Page 4-9 
November 2010, Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 
5 OG SERIES 100/200/300 


ADVISORY LIGHTS 


Figure 4-1 displays the advisory lights, their location and 
reason for indication. 


ole 


SKI POSITION 


O50 
& 


WHEEL SKIS 


The ski selector panel has six position indicator lights, three 
labeled UP and three labeled DN. The position lights 
identify the left and right main ski and nose ski base plate 
positions. 


Figure 4-5; Wheel Ski Controls and Lights 
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AUTOFEATHER AND BETA SYSTEM ADVISORY 
LIGHTS 


Note that there are three possible configurations for the 
autofeather system and the beta system annunciator lights, 
but only one configuration is installed on any aircraft. 


Early series 300 aircraft had autofeather and beta range 
advisory lights as seen in Figure 4-6. 


Mid production advisory lights were as seen in Figure 4-7. 


A modular type switch and light assembly was adopted to 
replace the early autofeather and beta advisory lights. The : 
modular switch is installed in most series 300 aircraft as Figure 4-6; Early Production Autofeather & Beta Range 
seen in Figure 4-1. Lights 


Figure 4-7; MidProduction Autofeather & Beta Range Lights 
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STALL WARNING LIGHT AND HORN 


There is a red STALL warning light on the captain’s 
instrument panel and audible stall horn. The warning light 
and horn are designed to warn the crew of an impeding 
stall. This warning system activates 4-9 knots above the 
actual stall. 


FIRE WARNING LIGHTS 


Fire warning lights are located on the emergency panel 
above the instrument panel corresponding to the left and 
right nacelle engine positions. The lights located in the FIRE 
PULL handle will illuminate when the heat sensor probes in 
the engine nacelle area sense an over temperature 
condition. 


The bulbs used in the FIRE PULL handles are the same as 
the post lights. If necessary, an inoperative fire handle 
warning light could be replaced in the field with a spare post 
lamp. 


A fire warning bell, which was previously an option, became 
standard equipment beginning with aircraft S/N 311. 


The fire detection and warning system is discussed further 
in “Chapter 8 - Fire Protection”. 
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MAIN BATTERY TEMPERATURE MONITOR 


The main battery temperature monitor can be found on 
certain aircraft with NICAD batteries. This warning system 
was mandatory by FAA regulations for NICAD equipped 
aircraft. The system is in place to provide early warning of 
high battery temperature conditions occurring. It consists of 
a red warning light and a temperature gauge. This warning 
system is discussed further in “Chapter 2 - Electrical 
Power." 
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NORMAL OPERATIONS RESET PROPS INDICATION 


Aircraft S/Ns 117 to 213 were equipped with a flashing red 
RESET PROPS warning light. This light was mounted to the 
underside of the left hand glare shield. The operational 
differences between aircraft equipped with this flashing red 
light, and series 300 aircraft equipped with the orange light 


ABNORMAL OPERATIONS are discussed in “Chapter 7 - Powerplant." 


The caution and advisory lights should be part of your 
normal scan. These items will alert you to conditions that 
require your attention. 


If a caution or advisory light illuminates and it is not 
associated with a normal indication, the appropriate check- 
list should be conducted. 


LIMITATIONS 


None 


100/200 DIFFERENCES 


BETA BACKUP BETA RANGE 
DISARMED 


CAUTION LIGHT CLUSTER 


Aircraft S/Ns 1 through 55 were equipped with a smaller 
caution light cluster. The 18 indicator caution light panel 
was introduced as standard equipment beginning with 
aircraft S/N 56. 


Figure 4-8; Reset Props Warning Light 
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MODIFICATION # DETAIL S/N CUT IN . . ; 
ae ee ee gl 1, The caution lights receive power from: 
6/1268 DOORS UNLOCKED caution light | 311 
became standard. 
a. The battery 
6/1277 Fire warning bell & stall warning ‘| 311 b. The emergency bus 
ec Sees e Left or right 28-volt DC buses 
6/1492 Power lever test button is 451 d. Only the generators 
introduced. 
ee ne ee ee 2. A switch used to control intensity and test the caution 
6/1605 Hydraulic pump circuit breaker 531 i H : 
Sep semineiitbseae lights is located on the: 
standard. 
a. Caution lights panel 
OPTION # DETAIL S/N APP 
; b. Overhead console 
6001 Wheel ski advisory lights. Cc. Instrument panel 
d. Left side panel 
6031 GENERATOR OVERHEAT caution | 1 
lights. 
3. When the CAUTION LT switch is selected to TEST, 
6033 & 6155 Fire warning bell & stall warning | 1 the following illuminate: 
horn. 
6061 DOORS UNLOCKED caution light. | 1 7 All eighteen caution lights 
b. The beta system and autofeather system 
6113 Hydraulic pump circuit breaker 1 lights 
aime! c The power lever microswitch light, and the 
6142 L&R 400 CYCLE tion light 231 Stall warning light 
caution Il Ss. 
p d. All of the above 
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INTRODUCTION NOTES 


A complete understanding of the fuel system is essential for 
complete and confident operation of the aircraft. 
Management of aircraft fuel and the fuel system 
components is a major concern. This chapter will cover the 
fuel system operation up to the engine driven, high pressure 
fuel pumps. At that point fuel system operation becomes a 
function of the engine. Refer to “Chapter 7 - Powerplant”, 
for additional information 


GENERAL 


Fuel is stored in the belly of the aircraft under the cabin 
floor. There are two separate tanks which are known as the 
forward (FWD) tank and the aft (AFT) tank. The storage of 
fuel in the belly of the aircraft was advantageous for many 
operators as this setup made fueling from drums very 
simple and quick. 


The fuel distribution system uses electrically operated boost 
pumps to supply relatively low pressure fuel to the high 
pressure engine pumps. 


Wing tanks were made available as an option. They provide 
additional fuel capacity for longer trips. 
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CONTROLS AND INDICATIONS 
FUEL QUANTITY GAUGES 


A capacitance type fuel quantity indicating system provides 
an accurate indication of fuel quantity in the FWD and AFT 
fuel tanks. A fuel quantity gauge is provided for each tank 
which displays fuel quantity in lbs. Because of the design 
of the capacitance system, fuel weight will be accurately 
displayed, despite the differences in density between the 
various approved types of jet fuel. The gauges are 
calibrated to indicate usable fuel. 


The gauges are powered from the 115 VAC bus. If AC 
power is ever lost the needles will continue indicating the 
amount they indicated at the time of the AC power loss. 
On early series 300 aircraft, fuel quantity gauges, boost 
pump switches and the selector switch are located under 
the captain's flight instruments. At S/N 511 when they were 
moved to the centre console below the engine instruments. 


A fuel quantity gauge pushbutton test switch is located 
above the FWD tank quantity gauge. When this button is 
pushed both quantity gauges should travel towards and 
stop at zero. When the button is released the indication on 
both gauges should return to the original value. Note that 
this test only examines the calibration of the indicators (the 
zero point of the dials themselves), and does not test the 
function or calibration of the fuel quantity probes. 
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BOOST PUMP SWITCHES 


There are four boost pump switches on the fuel control 
panel. These switches have three positions: OFF, TEST 
and an unmarked up (on) position. The AFT BOOST and 
FWD BOOST switches are selected up to turn on the 
respective fuel tank’s number 1 boost pump. When the 
switches are selected up, both the respective BOOST 
PUMP 1 and 2 PRESS caution lights will extinguish. 


The STBY BOOST PUMP EMER switches are toggle 
locked switches which are selected up to manually engage 
the standby boost pump in case of an abnormality. On later 
model series 300 aircraft these switches are located above 
the fuel quantity gauges. On the early model 300 aircraft 
these switches are located to the left of the AFT tank 
quantity gauge. 


FUEL SELECTOR 


The fuel selector is a knob with three positions; NORM, 
BOTH ON FWD, and BOTH ON AFT. It is used to deter- 
mine if each tank will feed its respective engine, or if for 
certain reasons, one tank will supply fuel to both engines. 


CROSSFEED VALVE INDICATOR 


The optional crossfeed valve indicator is located to the right 
of the STBY BOOST PUMP EMER AFT switch. It indicates 
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CROSSFEED VALVE INDICATOR (continued) 


the position of the crossfeed valve whether it be opened, 
closed or in transit. 


a 


5" he 


Figure 5-2; Fuel Panel (Early Series 300) 


STDBY BOOST STDBY BOOST 
PUMP EMER PUMP EMER 


FUEL SELECTOR 


Figure 5-1; Fuel Panel (S/N 511-844) 
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BOOST PUMP CAUTION LIGHTS 


There are four boost pump pressure caution lights located 
on the caution lights panel (Figure 5-3). They are marked 
BOOST PUMP 1 AFT PRESS, BOOST PUMP 2 AFT 
PRESS, BOOST PUMP 1 FWD PRESS, and BOOST 
PUMP 2 FWD PRESS. Each caution light is controlled and 
energized by a pressure switch in the base of the 
corresponding boost pump. If the fuel pressure output of the 
pump falls below 2 psi, the respective caution light will 
illuminate. 


If the FWD BOOST and AFT BOOST switches are OFF, 
and the FUEL SELECTOR is at NORM, no pressure will be 
present in any boost pump, and all four caution lights 
should be illuminated. When completing the pre-flight 
inspection it is important to check that all 4 caution lights 
are illuminated when the boost pumps are turned off. This is 
the only functional check that ensures the pressure 
switches will detect a low pressure condition. 


FUEL LOW LEVEL CAUTION LIGHTS 


Each tank has a fuel low level warning circuit. This consists 
of a float switch connected to a caution light on the main 
annunciator panel. The caution lights are labeled FWD 
FUEL LOW LEVEL and AFT FUEL LOW LEVEL. In level 
flight the forward tank caution light illuminates when 
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approximately 75 lbs of usable fuel remains in the forward 
collector cell. The aft tank light will illuminate when 
approximately 110 lbs of usable fuel remains in the aft 
collector cell. 


Note that these figures are based on the aircraft being level. 
Changes in pitch angle during flight may result in the light 
illuminating at higher or lower quantities of fuel. 


Figure 5-3; Fuel System Caution Lights 
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FUEL QUANTITY DIPSTICK NOTES 


As a secondary means of checking fuel quantity a fuel 
quantity dipstick is available to carry out a physical check of 
the fuselage fuel level. The dipstick is marked in 200 Ib 
increments and provides an approximate reading of fuel in 
each tank. The check should only be carried out after the 
engine has been shut down for at least 15 minutes with the 
aircraft level and the boost pumps off. This should provide 
sufficient time to allow the fuel to settle, equalizing the four 
cells in each tank to the same level. The wet mark on the 
dipstick has been calibrated using JP-4 fuel to identify the 
approximate weight of remaining fuel in each fuel tank. 


Figure 5-4; Fuel Quantity Dipstick 
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WING TANK GAUGES AND SWITCHES 


The fuel control panel switches, warning lights, and fuel 
gauges have been located in a number of areas. The initial 
position was the switches and pump fail lights on the 
captain's sub panel with the gauges on the centre console. 
A change made at aircraft S/N 311 relocated the controls to 
the parking brake pedestal. A final change made at aircraft 
S/N 771 consolidated the wing tank controls, lights and 
gauges together on the centre pedestal. 


One DC powered fuel quantity gauge is provided for each 
wing tank. The gauges are located adjacent to the wing fuel 
tank controls, and are marked E, 1/4, 1/2, 3/4, and F. A L 
label on the face of each gauge is marked, "F = 287 LBS," @ ENGINE 
referring to the capacity of the tank when filled with JP-4 a 
fuel. To eliminate confusion that could arise if different fuels 
were used, beginning with aircraft S/N 541, new labels were 
adopted which read, "F = 37 IMP GALS = 44 US GALS," \ "iy 
and the reference to weight was deleted. : hs 


© WING FUEL 


FUEL 


The control panel (Figure 5-5) represents the gauge and 4 a 
switch grouping starting at S/N 771. The switches are oe —— 
labeled WING L & WING R. The switches on the panels 
are labeled ENGINE, OFF, and REFUEL. There are two 
round amber warning lights labeled L PUMP FAIL and R 
PUMP FAIL. These lights illuminate when fuel output 
pressure from their wing fuel tank boost pump drops. 


Figure 5-5; Wing Tank Controls and Pump Fail Lights (S/N 311- 
771) and Gauges (all) 
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WING TANK GAUGES AND SWITCHES (Continued) A wy 
i 
(aA 
ya 


Figure 5-6 displays the switches and the PUMP FAIL lights 
from S/N 311-771. 


This control panel is labeled WING FUEL TANKS. The 
switches on the panels are labeled L ENGINE, OFF, and 
REFUEL for the left wing and R ENGINE, OFF, and 
REFUEL for the right wing. Two warning lights are provided 
labeled PUMP FAIL L TANK and PUMP FAIL R TANK. The 
lights illuminate when fuel output pressure from the wing 
fuel tank boost pumps drops. 


O™ 


WING FUEL TANKS © 


PUMP FAIL PUMP FAIL 
L TANK R TANK 


re xs, a & 


LENGINE R ENGINE 


(& OFF ¢ » 


REFUEL REFUEL 


= 


Q 


SoU, 


— 
\ 
\ 

\ 


— 
"T 
| 
/ 
/ 
/ 
fi 
\ | 
i j 


Figure 5-6; Wing Tank Controls and Pump Fail Lights (S/N 311- 
771) 
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FLOW INDICATING SYSTEM 


Two fuel flow indicators are located on the centre 
instrument panel and are marked FUEL FLOW PPH x 100. 
Each indicator shows fuel flow in Ibs per hour and is 
powered from the 26 VAC bus. 


Figure 5-7; Fuel Flow Gauges 
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FUEL EMERGENCY SHUTOFF VALVES 


A fuel emergency shutoff valve is located behind each 
engine nacelle in the lower aft face of the rear firewall. Two 
switches on the fire control panel, one for each engine, 
control shutoff valve operation. The switches have two 
positions labeled FUEL OFF and NORMAL. Each switch is 
left in the NORMAL or open position at all times and is only 
selected to OFF to shut off the engine fuel supply in an 
emergency situation. DC power must be available for the 
shutoff valves to function. 


ENGINE FIRE INSTRUCTIONS 
1 POWER LEVER- IDLE 


PROP LEVER- FEATHER 
FUEL LEVER- OFF 
FUEL EMERGENCY- OFF 
FIRE PULL HANDLE- PULL 
BOOST PUMP- OFF 
LEFT ENGINE RIGHT ENGINE 
TEST 


@ 


FIRE DETECTION 


NORMAL 


Figure 5-8; Fuel Emergency Shutoff Valves 
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DETAILED DESCRIPTION 
STORAGE 


FUSELAGE TANKS 


The FWD tank supplies fuel to the right engine and the AFT 
tank supplies fuel to the left engine. It is possible to feed 
both engines from one tank or if one engine is shut down, 
to supply the operating engine from the opposite engine 
tank as required. It is not possible, however, to transfer fuel 
from one tank to the other. 


Each tank consists of four interconnected nylon rubber 
cells, one collector and three feeder cells. The collector cell 
collects fuel and delivers it to the engine. The feeder cells 
feed the collector cell in order to keep it full. The two 
collector cells are the cells in the middle point along the 
fuselage (cells number 4 and 5). Since their respective 
feeder cells feed each collector cell, as fuel burns the effect 
on the centre of gravity change is minimal. 


Each collector cell contains two boost pumps, a low level 
float switch, a quick drain outlet, a fuel capacitance probe, a 
level control valve, and a sump drain. One fuel capacitance 
probe is installed inside each feeder cell. 


There will be a minimum of four fuel drains on the belly of 
the aircraft, one in each collector cell and one at the lowest 
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part of each fuel transfer manifold. Additional drains were 
available by special order option for cells 1 and 8. 


The forward tank capacity on all aircraft is slightly less than 
the aft tank. There is no limitation on fuel imbalance 
between the two tanks as long as aircraft centre of gravity 
remains within acceptable limits. 


Figure 5-10 illustrates structurally the fuel storage. Figure 
5-16 illustrates schematically the fuel storage. The optional 
extended range wing tank system is included. Note that the 
collector cells appear larger than the other cells in the 
schematic in order to display the components. In actual fact, 
the collector cells are approximately the same size as the 
other cells. 


Usable capacities of the fuselage tanks for aircraft S/N 6 
and higher, excluding Series 300S models, are shown in 


DENSITY 
(AVERAGE) FORWARD TANK AFT TANK 
FUEL LB PER 
GRADE | IMPERIALGAL |WEIGHTNLB | IMP. GAL U.S.GAL |WEIGHTNLB | IMP.GAL | U.S. GAL 


Jet A 8.16 1,235.2 151.0 181.2 1,341.5 164.0 197.8 
Jet A1 8.16 1,232.2 151.0 181.2 1,338.2 164.0 197.8 
Jet B 7.80 1,177.8 151.0 181.2 1,279.2 164.0 197.8 
JP-4 7.80 1,177.8 151.0 181.2 1,279.2 164.0 197.8 
JP-5 8.16 1,232.2 151.0 181.2 1,338.2 164.0 197.8 
JP-8 8.07 1,218.6 151.0 181.2 1,323.5 164.0 197.8 


Figure 5-9; Fuel Capacities 
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LIGHTING PROTECTION 
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Figure 5-10; Fuel Storage and Components 
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FUEL FILLER PORTS 


The fuel filler ports are located on the left side of the 
fuselage. Each tank has one filler port. The fuel caps are 
conventional and are attached to the inside of the filler neck 
with a chain to prevent loss. A locking fuel cap, with the lock 
mechanism built into the cap, may be retrofitted to the 
aircraft. Failing to properly close the fuel cap will lead to a 
loss of fuel due to a siphoning effect during flight. 


Normally, when refueling, the front tank is filled first. This is 
done to reduce the risk of the aircraft tipping backwards 
onto the jury strut or tail bumper. 


A receptacle is provided on the side of the aircraft, just 
above the forward fuel filler ports, to connect a grounding 


plug. 


Figure 5-11; Fuel Filler Ports 
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FUEL TANK VENTING 


Each fuel cell has two vents, on the top left and top right 
side of the cell. The eight left and right cell vents on each 
side of the aircraft are all connected together (Figure 5-10). 
The left and right sets of vents are connected to a vent fit- 
ting located on the lower skin surface of each wing. 


The vent outlet is designed to maintain a very slight positive 
pressure in each cell to prevent collapse of the flexible 
tanks that would occur if a negative pressure existed. 


Beginning with aircraft S/N 311, each vent opening was 
provided with a lightning protection shroud around the vent 
and a wooden bullet shaped fitting mounted forward of the 
vent opening to prevent ice formation on the vent. The 
shroud is the only form of fuel vent anti-ice as the vents are 
not heated. 


Figure 5-12; Fuel Tank Vents 
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OPTIONAL EXTENDED RANGE WING TANKS 


Optional extended range wing fuel tanks were available by 
special order. The wing tanks are integral, wet wing design 
and are located forward of the main wing spar, at the 
outboard end of each wing. Each tank has a capacity of 37 
Imperial or 44 US Gallons. Using JP-4 fuel, this would equal 
287 lbs. The wing tanks increase the cruise range by 
approximately one hour and five minutes. 


Each wing tank contains a level control valve, a strainer, a 
fuel transmitter, a vent pipe, drain valve, and a filler cap. 
Mounted outside each tank at the outboard end of each 
wing is a fuel pump, a pressure switch, a fuel transfer valve, 
and a refuel shutoff valve. A fuel pipe in each wing directs 
pressurized fuel along the wing rear spar before entering — 
the main fuel supply fitting located in the nacelle area. Figure 5-13; Extended Range Wing Tanks 


Page 5-18 
FOR TRAINING PURPOSES ONLY November 2010, Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


FlightSafety. 


international 
TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


FUEL DISTRIBUTION FUEL TRANSFER 


BOOST PUMPS The boost pump's output, in Ibs per hour, exceeds the 
maximum possible consumption of the engine. The boost 
pumps have a nominal output of 450 Ibs per hour at a 
nominal pressure of 22 psi. The boost pumps have a very 
important secondary function which is to transfer fuel from 
the feeder cells to its respective collector cell. Excess boost 
pump output pressure is routed through a venturi which is 
known as an ejector, jet pump or motive flow valve. After 
going through this ejector the fuel is returned to the 
collector cell. 


Two constant speed DC electric fuel boost pumps are 
located in each collector cell. The pumps deliver relatively 
low pressure fuel to the engine driven high pressure fuel 
pumps. 


There is a common manifold located at the bottom of the 
fuel tank cells. When the fuel goes through the ejector the 
venturi effect that is created draws fuel from the feeder cells 
into this manifold along with the motive flow fuel. The 
combined fuel then flows into the collector cell. There is a 
one way flapper valve at the bottom of the collector cell that 
prevents fuel from returning to the other cells via the lower 
manifold. When the collector cell is full, a level control valve 
in the collector cell ensures that no more fuel will enter the 
collector cell through the flapper valve. 


The three feeder cells in each tank will empty at the same 
rate while the collector cell remains full. When these three 
cells are empty the fuel level in the collector cell will begin 
to decrease. 


Figure 5-14; Boost Pump 
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FUEL TRANSFER (continued) 


There are two advantages to the collector cell design. First, 
changes to aircraft centre of gravity are minimized because 
the two collector cells are located in the centre of the 
aircraft. Second, the possibility of uncovering the boost 
pump intake during turbulence or extreme nose up or nose 
down attitudes is minimized since this cell is normally 
always full. 


FUEL CELL CONNECTION 


TO COLLECTOR CELL 


MOTIVE FLOW 
LINE 


Figure 5-15; Ejector Valve 
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CROSSFEED VALVE 


The crossfeed valve is a two position DC electric valve that 
permits fuel from one tank to be fed to both engines. Under 
normal operations this valve is closed. It is only open for 
fuel balancing purposes or abnormal conditions. 


FUEL TANK SELECTOR 


The fuel selector switch is located on the instrument panel 
and is marked FUEL SELECTOR. The rotary knob switch 
has three positions: BOTH ON FWD, NORM and BOTH ON 
AFT. 


When the selector is in the NORM position, the crossfeed 
valve is closed and the FWD tank can only feed the right 
engine and the AFT tank can only feed the left engine. 
When the selector is in either BOTH ON FWD or BOTH ON 
AFT position, the crossfeed valve is open and both engines 
can be fed from either tank. 


FUEL FILTER 


A fuel filter is installed in the rear of the engine nacelle 
between the boost pump output and the fuel flow 
transmitter. The filter is equipped with a drain valve, which 
is located in the centre rear of the engine nacelle. 
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Figure 5-16; Fuel System Schematic 
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NORMAL OPERATIONS 
BOOST PUMP OPERATION 


On most series 300 aircraft the number 1 fuel boost pump 
switches are located on the fuel panel adjacent to the FUEL 
SELECTOR switch. The switches are labeled AFT BOOST 
and FWD BOOST with OFF and TEST positions shown. 
The upper (on) position is unmarked. When the FWD and 
AFT boost pump switches are selected upward, and the 
FUEL SELECTOR switch is selected to the NORM position, 
the number 1 boost pumps in each tank operate and the 
number 2 boost pumps remain inoperative. The caution 
lights for the number 1 boost pumps will extinguish as soon 
as sufficient pressure output is sensed at the pressure 
switch. Although there is no pressure present at the number 
2 boost pump pressure switches (because the number 2 
pumps are not operating), the caution lights for the number 
2 boost pumps will extinguish when the pressure output is 
sensed at the number 1 pump. The number 2 lights are 
inhibited in this case so they do not distract the crew during 
flight. 


Control of the number 2 boost pump in each tank is by 
means of an automatic electrical changeover system that is 
initiated by the failure of a number 1 boost pump. The 
pressure switch will detect loss of output pressure from the 
number 1 boost pump. If the pressure output of the number 
1 boost pump falls below 2 psi, the caution light of that 
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pump illuminates and the number 2 boost pump on the 
same side is automatically energized. 


Separate emergency switches, labeled STDBY BOOST 
PUMP EMER AFT and STDBY BOOST PUMP EMER FWD, 
located on the fuel panel may control independent operation 
of the number 2 boost pumps. They are lever locked two 
position toggle switches. When these switches are selected 
up the number 2 pumps are turned on independently of the 
automatic changeover system, regardless of the position of 
the selector knob or number 1 boost pump switches. 


At any one time there should not be more than two boost 
pumps running. Care must be taken to only use the STBY 
BOOST PUMP EMER switches as per the aircraft flight 
manual. 
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NOTES 


STDBY BOOST 
PUMP EMER 


FUEL SELECTOR 


Figure 5-17; Boost Pump Normal Operation 
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FUEL CROSSFEED greater quantity until the imbalance was corrected. This 
action would turn off the boost pumps in the tank with the 


It is possible to feed both engines from one tank for the lesser quantity. 


purposes of fuel balancing or abnormal operations. It is not 
possible, however, to transfer fuel from one tank to the 
other. 


When the selector switch is moved to the BOTH ON FWD 
position several things happen. The crossfeed valve opens 
which allows either tank to feed both engines. In addition to 
that the number 2 pump in the forward tank turns on and 
the number 1 pump in the aft tank turns off. This creates a 
pressure output from the forward tank only. With the 
crossfeed valve open both engines will take fuel from 
whatever tank provides a higher pressure output. 


A fuel crossfeed valve position indicator was available by 
special order option. The indicator displays the letters CL 
when the valve is closed and OPEN when the valve is 
open. When no power is on the circuit or the valve is in 
transit, the indicator displays a failure or “in transit” mode 
with black and white diagonal stripes. 


Should the crossfeed valve fail in the closed position no fuel 
crossfeed would be available. Should the fuel crossfeed 
valve fail in the open position it is possible that the fuel 
quantity would not diminish equally even if the selector was 
in the NORM position. However, this could be easily 
corrected by selecting both engines to the tank with the 
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Figure 5-20; Boost Pumps - BOTH ON FWD 
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Figure 5-19; Boost Pumps - BOTH ON AFT (In transit) 
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BOOST PUMP TESTING 


During the BOOST PUMP CHECK, you are testing various 
elements of the fuel system: pressure switches, boost 
pumps, the changeover system, the fuel selector, the cross- 
feed valve, crossfeed valve indicator (if installed) and fuel 
quantity gauge calibration. 


When the FWD BOOST or AFT BOOST switches are 
pressed down to the spring loaded TEST position a failure 
of the number 1 boost pump is simulated. The BOOST 
PUMP 1 PRESS light should illuminate and the number 2 
boost pump should begin to operate. Operation of the 
number 2 boost pump may be confirmed by listening for the 
sound of the pump running and observing that the BOOST 
PUMP 2 PRESS caution light is not illuminated. 


Draining of the fuselage tanks must be performed before 
doing this test as turning the boost pumps on will disturb 
any sediment which may have settled in the manifold and 
the collector cell. Furthermore, the boost pumps must be 
turned on prior to and kept running while draining fuel from 
the fuel filter. This is to prevent air from entering the system 
and causing erratic fuel flows and starting difficulties the 
next time the engine is started 


The following procedure (BOOST PUMP CHECk) is from 
Revision 3.1 of the FlightSafety checklist. 


FOR TRAINING PURPOSES ONLY 


PAGE DOWN 


PREVIOUS 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


1. Select FWD BOOST and AFT BOOST switches to OFF position. Select 
STDBY BOOST PUMP EMER FWD and STDBY BOOST PUMP EMER 
AFT to OFF position. Select the FUEL SELECTOR to the NORMAL 
position. Check that all four BOOST PRESS caution lights are illuminat- 
ed. 

2. Lift up the STDBY BOOST PUMP EMER FWD switch. Check that the 
BOOST PUMP 2 FWD PRESS caution light goes out, and the BOOST 
PUMP 1 FWD PRESS caution light is illuminated. Return the Switch to 
the OFF position 


3. Repeat step 2 for the AFT tank. 


4. Press down and hold the FWD BOOST switch. Check that the BOOST 
PUMP 2 FWD PRESS caution light goes out, and that BOOST PUMP 1 
FWD PRESS caution light is illuminated. 


5. Repeat step 4 for the AFT tank. 


6. Lift up the FWD and AFT BOOST switches, and check that all four 
BOOST PUMP PRESS caution lights go out. 


7. Turn the FUEL SELECTOR switch to BOTH ON FWD. AFT BOOST 
PUMP 1 and 2 PRESS lights illuminate, check crossfeed valve indicator 
indicates OPEN. 


8. Repeat step 7 for the AFT tank. 


9. Return all switches to OFF and FUEL SELECTOR to NORMAL. Check 
that all four BOOST PUMP PRESS caution light illuminate and the cross- 
feed valve indicator indicates CL (closed) . 


10. Press FUEL IND test button. FUEL QUANTITY gauges show 0 lbs. 


11. FUEL IND test button release. FUEL QUANTITY returns to the 
correct level. 
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FUEL ADDITIVES 


Prist is an approved fuel additive for anti-icing. If using Prist 
follow the manufacturer instructions carefully to ensure the 
proper ratio is used. Fungicide (Biobar) may be used in 
tropical environments. 


WING TANK REFUELING 


Using the fuselage tank boost pumps to pump fuel into the 
wing tanks while the aircraft is on the ground is the 
preferred way to fill the wing tanks. To accomplish this the 
FWD and AFT BOOST switches are selected ON and the 
WING FUEL TANKS switches are moved to the REFUEL 
position. This procedure normally takes about 15 to 20 
minutes to complete. Fuel will be pumped from the fuselage 
tanks to the wing tanks. 


Fuel filler caps are provided for over the wing fueling, 
however, this is inconvenient due to the height of the wing 
above the ground and makes the fuel more susceptible to 
water infiltration. 


Refueling of wing tanks should only be carried out during 
ground operation. Refueling during flight is prohibited. 
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WING TANK OPERATIONS 


To supply wing fuel to the engines, the WING FUEL TANKS 
switches are moved to the ENGINE position. The FWD and 
AFT BOOST switches should not be turned OFF. The wing 
fuel pumps have a higher output pressure than the fuselage 
tank boost pumps and wing fuel will force its way to the 
engine. If wing tank fuel supply should fail or become 
exhausted, fuselage fuel pressure will assure an uninter- 
rupted supply of fuel to the engines. 


Prolonged operation of the wing fuel tank boost pump 
without fuel will damage the pump. The wing fuel tanks 
should be used based on the quantity of fuel displayed and 
the time anticipated consuming the fuel rather than by 
running the tank until the PUMP FAIL light illuminates. 


Wing or fuselage fuel may be used in any sequence 
because the Twin Otter aircraft is not limited by zero fuel 
weight as long as the limitations are adhered to. 


It is recommended if operating float or ski equipped aircraft 
that the wing tanks be less than half full for landing due to 
high wing loading touching down on irregular surfaces. 


The wing tanks should be tested for 30 seconds during taxi, 
however, it is imperative that they are selected off prior to 
take-off. 
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ABNORMAL OPERATIONS The following procedure (SINGLE BOOST PUMP FAILURE) 
is from Revision 3.2 of the FlightSafety checklist. 
ILLUMINATION OF ONE BOOST PUMP LIGHT 1. CB Failed Pump Number 1 (Main Panel)...............-. PULL 


If the number 1 pump should fail, the caution light of the 
affected pump will illuminate and the number 2 pump in the 
same fuel tank will switch on automatically to maintain 
boosted fuel pressure to the engine. The number 2 caution 
light will come on momentarily but will go out once the 
number 2 fuel boost pump pressure switch senses the 
rising pressure. Subsequent failure of the number 2 fuel 
boost pump would cause the number 2 caution light to 
illuminate. 


With failure of the number 1 pump it is not desirable to 
select the STBY BOOST PUMP EMER switch ON. The 
number 2 (STBY PUMP) is already on and functioning as it 
was activated by the changeover system. If this switch is 
selected ON and the crossfeed selector is used later, the 
number 2 pump does not turn off. This could potentially 
result in a situation of having three pumps running at the 
same time. With the crossfeed valve open both engines 
take whatever pressure output is higher. With pressure 
from both tanks present there is no way of knowing what 
side has the highest pressure output. Therefore, a situation 
could arise where you may think you are drawing fuel from 
one tank when you may be drawing fuel from the other. 
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ILLUMINATION OF TWO BOOST PUMP LIGHTS 
- SAME TANK 


If both boost pumps for the same tank illuminate, there are 
two possible problems. It could be a failure of the number 1 
pump along with a failure of the changeover system or it 
could be a double pump failure. The two lights that are 
illuminated are telling you that there is no pressure at either 


pump. 


Following the procedure for this scenario you select the 
STBY BOOST PUMP EMER switch ON. After performing 
this, you look at the number 2 caution light. If the caution 
light extinguishes it tells you that you have manually 
energized the number 2 pump. In this case the number 1 
pump failed and the changeover system failed to activate 
the number 2 pump automatically. If after selecting the 
STBY BOOST PUMP EMER switch on the light does not 
extinguish this confirms failure of both pumps. At this point 
the fuel selector can be used to draw fuel from the non 
affected tank for both engines. 


The following procedure (DOUBLE BOOST PUMP 
FAILURE SAME TANK) is from Revision 3.2 of the 
FlightSafety checklist. 


1. STDBY BOOST PUMP EMER Switch ..................... ON 


If failed BOOST PUMP 2 caution light extinguishes: 
2. CB Failed Pump Number 1 (Main Panel)................. PULL 
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If failed BOOST PUMP 2 caution light is still on: 
3. FUEL SELECTOR Switch ....CROSSFEED FROM OTHER TANK 


4. CB Failed Pumps Number 1 and 2 (Main Panel) .......... PULL 
NOTE 
Above 10,000 feet flameout is possible if boost pump pressure is lost to 
the engine. 
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FUEL TRANSFER FAILURE NOTES 


Should the ejector become blocked, or the level control 
valve fail, or boost pump supply fail, fuel levels will decline 
equally in all 4 cells in the tank. This will cause the FUEL 
LOW LEVEL light to illuminate when approximately 330 Ibs 
of fuel remains in the tank. In flight, depending on pitch 
attitude, the light may come on between 300 and 500 Ibs of 
fuel remaining. While this does not present a serious 
operational problem some precautions and actions are 
necessary. 


Figure 5-21 displays this scenario schematically compared 
to normal system operation. 


The following procedure (LOW FUEL LEVEL) is from 
Revision 3.2 of the FlightSafety checklist. 


1. Fuel Quantity Indicator (Affected Side) ................ CHECK 


If fuel quantity is showing less than 330 LBS: 
2. Switch the FUEL SELECTOR Switch to the operating side. 
3. Land as soon as possible. 


If fuel quantity is showing more than 330 LBS: 
4. Avoid extreme attitudes. 


5. Consider switching the FUEL SELECTOR Switch to the operating 
side. 


6. Land as soon as practical. 
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Figure 5-21; Fuel System Schematic (Fuel Transfer Failure) 
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SIMULTANEOUS FAILURE OF THE NUMBER 1 NOTES 
PUMP AND PRESSURE SWITCH 


Should a simultaneous failure of the number 1 boost pump 
and the number 1 boost pump pressure switch arise there 
would be no automatic changeover to the number 2 pump 
because there would be no means of detecting that the 
number 1 pump had failed. In this case the engine would be 
running with no boosted fuel pressure while none of the 
caution lights would be illuminated. 


Under certain operating conditions, such as high power 
settings above 8,000 feet, an engine flame out condition 
could occur due to the high pressure pump cavitating. 


This rather rare double failure could be detected during the 
engine shutdown checklist following the flameout. When the 
FWD BOOST or AFT BOOST switch is moved to the OFF 
position normally the respective number 1 and 2 boost 
pump caution lights illuminate. In this case, because the 
pressure switch controls the caution lights, when the switch 
is selected OFF, the caution lights would not illuminate. If 
this happened it would be possible to restart the engine 
either by selecting the STBY BOOST PUMP EMER switch 
for the affected tank ON, or by switching the fuel selector so 
that both engines are fed from the other (non-affected) tank. 
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LIMITATIONS NOTES 
FUEL SPECIFICATION 


Figure 5-9 shows the various types of approved fuels. 
Certain diesel fuels are approved as alternate fuels while 
home heating fuel and kerosene are prohibited. Aviation 
gasoline (AVGAS) is for emergency use only. The engine 
must be overhauled after 150 hours of use with AVGAS due 
to sulfidation of the turbine blades. If you use AVGAS log 
the quantity used and advise your maintenance technician. 


WING TANK LIMITATIONS 

1; If wing tank fuel is part of the legal required fuel for 
the trip the fuel must be used prior to the point of no 
return (if a point of no return exists). 


2. Wing tank fuel may be used during cruise only. 


3. Wing tank fuel must be tested as per the AFM prior 
to take-off. 


4. Refueling is not permitted in flight. 
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100/200 DIFFERENCES 


CONTROLS AND INDICATIONS 


The fuel gauges and selector switch on the 100/200 series 
aircraft are mounted vertically to the left of the engine 
instruments. The fuel quantity gauges were DC powered up 
to S/N 159. To the left of each gauge there is the FWD 
BOOST and AFT BOOST switch. With the exception of 
aircraft S/Ns 1-35 there are two red guarded switches 
labeled STBY BOOST PUMP EMER that are individually 
labeled AFT and FWD on the captain’s sub-panel to the far 
left. 


DETAILED DESCRIPTION 


BOOST PUMPS 


Series 100 aircraft up to S/N 35 did not have the automatic 
changeover system or the standby boost pump switches. 
There are only two fuel boost pump switches located to the 
left of the fuel quantity indicators and labeled FWD BOOST 
and AFT BOOST with marked centre OFF positions. When 
these switches are selected up and the FUEL SELECTOR 
switch is positioned to NORM both boost pumps in each 
tank are operating. On these early series 100 aircraft all 
four boost pumps operate in normal flight. 
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CHECK VALVES 


Series 100/200 aircraft do not have the thermal relief check 
valves that you see in Figure 5-16. 


NORMAL OPERATIONS 


On shutdown the boost pumps can only be selected off 
after the gas generator stops rotating. 


Figure 5-22; Fuel Control Panel (Series 100/200) 
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MODIFICATION # DETAIL S/N CUT IN 
Automatic changeover system 
6/1044 introduced. (This required the 36 
addition of the STBY BOOST 
PUMP switches). 
Introduction of AC powered fuel 160 
6/1169 gauges. 
Wing tank controls and pump fail 
6/1421 lights relocated to console between | 311 
the captain’s rudder pedals. 
Fuel control panel relocated to 
6/1475 centre panel below the engine 511 
instruments. 
Wing tip fuel tank gauges and 
6/1723 controls grouped together and Far | 
relocated above avionics circuit 
breaker and fuse panel. 
OPTION # DETAIL S/N APP 
6035 Crossfeed valve position indicator | 1 
6095 Wing tip tanks 6 
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QU ESTIONS 4. The FWD FUEL LOW LEVEL light illuminates when 
the FWD fuel tank quantity is approximately: 
1. During normal operation the engine driven fuel a. 25 US gallons 
pumps receive low pressure fuel from: b. 44 US gallons 
; C. 75 lbs 
a Gravity feed d. 110 Ibs 
b. The transfer pumps 
€ The boost pumps 
d Suction feed 5. Fuselage tank fuel quantity gauges are: 
; ee AC powered 
2: Boost pump failure is indicated by the: DC powered 


Self powered 


20709 


= FUEL LOW LEVEL light DC powered on series 100 and some series 
b. BOOST PUMP PRESS light 200, but AC powered on the other series 200 
C. BOOST PUMP FAIL light and all series 300 
d. LOW PRESS light 
6. The function of the motive flow valve (ejector, jet 
3. The AFT FUEL LOW LEVEL light illuminates when pump) is to: 

the AFT fuel tank quantity is approximately: 

a. Supply low pressure fuel to the engines 
sap 25 US gallons b. Transfer fuel from the wing tanks to the 
b. 44 US gallons fuselage tanks 
Se 7S |bs C Transfer fuel between the forward and aft 
d. 110 Ibs fuselage tanks 

G. Transfer fuel within the fuselage tanks to keep 


the collector cells full 
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re Motive flow fuel for the jet pumps is supplied by the: 9. With the FUEL SELECTOR positioned to NORM, the 
fuel sequence is: 


a. Externally mounted inline motive flow pumps 
b. Extended range wing fuel tank boost pumps a. Aft tank to forward tank to both engines 
C Engine high pressure fuel pumps b. Forward tank to aft tank to both engines 
d. Fuselage tank boost pumps C: Aft tank to left engine, forward tank to right 
engine 
d. Aft tank to right engine, forward tank to left 
8. When pressing the fuel quantity gauge test button, engine 


the indications should be: 


a. The gauge needles read actual fuel quantity, 10. The wing fuel gauges are marked in: 
and then return to zero when the button is 
released a. Quarters of a tank from empty to full 
b. The gauge needles fall to zero, and then b. Lbs 
return to actual fuel quantity when the button C: US gallons 
is released a: Imperial gallons 
CG: The gauge needles move to 250 Ibs, and 
then return to actual fuel quantity when the 
button is released 11. Wing Tank Fuel: 
d. The gauges needles move to 500 Ibs, and 
then return to actual fuel quantity when the a. Should be used prior to PNR 
button is released b. Is more susceptible to water infiltration than 
fuselage fuel, and should be tested during taxi 
C: May, if necessary, be crossfeed to the 


opposite side 
d. All of the above 
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INTRODUCTION 


This chapter describes basic engine and propeller system 
components installed on the de Havilland DHC-6 Twin Otter 
Series 100, 200, and 300 aircraft. The information 
presented primarily describes the PT6A-27 engine installed 
on the Series 300 aircraft. Where significant differences 
exist between the PT6A-27 and PT6A-20 engines additional 
information is presented. 


In-depth knowledge of engine and propeller systems is 
essential for its safe and efficient operation by the crew. 
Limitations are imposed upon the crew for both safe and 
efficient operation and the long life of the powerplant. 


ENGINE GENERAL 


The PT6A turboprop engines are manufactured by Pratt & 
Whitney of Canada Ltd. The PT6A-27 engine is rated at 
680 SHP at sea level in ISA conditions. When the Twin 
Otter was certified, de Havilland flat rated the engine to 620 
SHP which is the maximum allowable power. 


Due to the engine being flat rated the maximum allowable 
620 SHP can be maintained at tempertatures above ISA 
and at altitudes above sea level. All peformance figures 
and calculations in the AFM are made considering 620 SHP 
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as the maximum allowable power. 


The compressor section of the engine has a three stage 
axial and one stage centrifugal compressor. These two 
compressors are assembled as an integral unit on the same 
shaft and are driven by a single stage turbine (the 
compressor turbine). The second section, or power section, 
is located at the front of the engine. It consists of a one 
stage power turbine which drives a shaft to turn the 
propeller through a reduction gearbox. The power turbine 
rotates in the opposite direction to the compressor turbine. 


The engine drives a Hartzell three bladed constant speed 
propeller providing full feathering capabilities and beta 
mode control for both flight and ground operations. There is 
an STC available that permits the aircraft to operate with a 
four bladed propeller. This four bladed propeller is quieter 
than the three bladed. 


Power, propeller, and fuel levers are used for related engine 
and propeller control. The fuel control unit (FCU) changes 
engine power based on input from the power lever. The 
power lever changes engine power in the forward and 
reverse range, and also propeller blade angle in the 
approach beta and reverse beta range. The propeller levers 
set the propeller RPM in the constant speed range and 
provide manual propeller feathering. The fuel levers provide 
fuel ON/OFF control. 
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CONTROLS AND INDICATIONS 


Three levers located in the power quadrant section of the 
overhead console control the powerplant (engine and 
propeller). The levers are identified as FUEL, PROP, and 
THROTTLE. 


FUEL LEVERS 


The FUEL levers have two positions labeled ON and OFF. 
Each lever is preloaded to require deliberate intent to move 
the lever from the ON or OFF position. Beginning with 
aircraft S/N 475, a plastic guard was installed over the ON 
positions of the FUEL levers to prevent inadvertent 
movement of the lever. 


PROPELLER LEVERS 


The PROP lever operates in a slot with positions labeled 
INCREASE and FEATHER. The PROP levers allow the 
crew to select propeller rotational speeds of 75% to 96%. A 
lever gate stop is provided in the slot to prevent inadvertent 
selection of FEATHER. The PROP lever must be pushed 
upward before being moved back to the feather position. 


The PROP levers also operate a mechanical interlock which 
prevents the power levers from being moved aft of the idle 
stop unless at least one PROP lever is set to the full 
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forward position. The interlock is engaged if both PROP 
levers are set less than full forward and disengaged when 
any one PROP lever is moved fully forward. 


POWER LEVERS 


Though labeled THROTTLE, this lever is usually called the 
power lever. Its extreme positions are labeled MAX and 
REVERSE. MAX indicates full power in the forward thrust 
range, while REVERSE indicates full power in the reverse 
thrust range. The intermediate position is labeled IDLE. 


On float equipped aircraft incorporating zero thrust latches, 
a mark power lever quadrant (when aligned with a similar 
mark on the power lever) indicates power lever position for 
zero thrust latch engagement during shutdown. This mark is 
slightly aft of the idle position. 


An anti-reverse stop is incorporated in each power lever to 
prevent inadvertent selection of reverse thrust. The stop is 
released by rotating the power lever handgrip before the 
lever is moved into the REVERSE range. Never move the 
power levers into the reverse range when the engines are 
not running as this can damage the power lever linkages. 


In the beta range, the power lever is mechanically 
connected through a cam cluster to the fuel control unit and 
to the beta reverse valve. In the constant speed range, 
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POWER LEVERS (CONTINUED) 
movement of the power lever affects only the FCU. 
Moving the power lever in the approach and beta range 


permits the cam cluster to interconnect the FCU, the fuel 
topping (NF) governor, and the beta reverse valve. This 


provides beta mode (blade-angle) control and fuel flow idan put! 


—h 
control in the beta range of operation. 


FRICTION CONTROL 


A friction adjustment knob is provided for both the power 
levers and the PROP levers. Knurled knobs labeled 
FRICTION are located aft of each set of levers. The left 
knob sets friction for both power levers and the right knob 
sets friction for both PROP levers. An arrow marked on the 
plastic cover area indicates direction of friction increase. 


FlightSafety. 


Figure 7-1; Power Quadrant 
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ENGINE GAUGES 


TORQUE PRESS 


This gauge indicates engine torque pressure in psi. The 
gauge is graduated from 0 to 75 in increments of 1 psi with 
numbers every 10 psi interval. 


PROP RPM 


This gauge indicates propeller rom as a percentage of the 
maximum. It is graduated from 0 to 100 in increments of 2% 
with numbers at every 10% interval. A small dial scale with 
a pointer has intervals numbered 0 to 9 indicating units of 
1% for a more accurate reading of propeller speed. 


T5 


This gauge indicates engine interstage turbine temperature 
(station 5 temperature) and is indicated in degrees Celsius. 
Temperature is shown in nonlinear spaced increments of 
100 to 1200° with intervals between 600 and 800° displayed 
in increments of 10°. The dial face is enhanced with a color 
coded range reference. The color codes apply to stabilized 
engine operation and do not apply to starting conditions. 
There are additional limitations for idle and acceleration 
which are not marked on the gauge. 
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GG RPM 


This gauge indicates gas generator rpm as a percentage of 
the maximum. The gauge is graduated from 0 to 100 in 
increments of 2% with numbers at every 10% interval. A 
small dial scale with pointer has intervals numbered 0 to 9 
indicating units of 1% for a more accurate reading of gas 
generator speed. GG RPM is shortened with the term NG. 


OIL PRESS 


This gauge indicates oil pressure in psi. The gauge is 
scaled in 5 psi increments from 0 to 120 psi with pressure 
levels shown at 20 psi intervals. A yellow band, from 40 to 
80 psi, indicates pressures that are acceptable at 75% NG 
or less only. A green band from 80 to 100 psi indicates the 
range of pressure acceptable at engine speeds above 75% 
NG. 


OIL TEMP 
This gauge indicates oil temperature in degrees celcius. 
The gauge is scaled in increments of 10°C ranging from 
-50° to +150°C, with temperature levels shown at every 50°. 
FUEL FLOW 
This gauge indicates fuel flow in lbs per hour. This gauge is 


scaled in increments of 1 (representing 100), as it is marked 
FUEL FLOW PHHx100. 
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TORQUE PRESS indicates the power delivered to the prop. 


60 40S 
Ly S 
“, 50 NS 
‘1 \\ 
UTM 


FUEL FLOW indicates fuel in pounds per hour. 


y 


PROP RPM indicates the percentage of propellor rotation. 
~ 

> 30S : 30S 
100 90 NS 100 90 NS 
Niy\\s iyy\> 


OIL TEMP indicates oil temperature in degrees C. ae 


T5 indicates the temperature at station 5. 


OIL PRESS indicates pounds per square inch of oil ae 


PERCENT GG RPM indicates the percentage of gas generator rotation. 


Figure 7-2; Engine Gauges 
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IGNITION CONTROL 


Switches located on the overhead console control the 
ignition system. A guarded, two position ignition mode 
selector switch is labeled IGNITION and has MANUAL and 
NORMAL positions. When in the NORMAL (down) position 
the ignition system is activated by the engine START 
switch. The glow plugs or igniters will be automatically 
energized whenever the START switch is engaged, and 
de-energized as soon as the START switch is released. 
The glow plugs or igniters may be manually turned on for 
continuous operation by lifting the red switch guard up and 
moving the IGNITION switch up to the MANUAL position. 


The IGNITION switch and the START switch operate in 
conjunction with two engine igniter switches, labeled ENG 
IGNITER L and R with NO 1, BOTH, and NO 2 positions. 


The ENG IGNITER switch label may cause confusion as 
the switches actually controls glow plugs and not spark 
igniters. The ENG IGNITER switch is always placed in the 
BOTH position. The NO 1 and NO 2 switch positions are 
provided only for maintenance glow plug testing purposes. 
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Figure 7-3; Ignition Control 
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LOW OIL PRESSURE CAUTION LIGHT NOTES 


Should the engine oil pressure drop below 40 psi, a caution 
light labeled LENG OIL PRESS or R ENG OIL PRESS will 
illuminate. 


RESET PROPS INDICATOR 


A caution light on the annunciator panel labeled RESET 
PROPS will illuminate when the power levers are retarded 
to approximately 70% NG or less while the propeller levers 
are at 91% NP or less. 


=a ae 
aes | eal 
[Losmmsssiee] L____] 


Figure 7-4; Engine / Prop Caution Lights 
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DETAILED DESCRIPTION remaining to rotate a shaft connected to the reduction gear- 


box. The reduction gearbox, at the front of the engine, then 

transfers this power to the propeller. After passing the 
GENERAL power turbine, the gases are exhausted to the atmosphere 

through two exhaust ducts, one on each side of the engine. 
The PT6A engine is a reverse airflow, free turbine design. It 
is considered reverse flow due to the air entering the 
compressor at the aft end of the engine and exhausting at 
the front end. Between the inlet and exhaust the air will 
undergo four complete flow reversals. It is a free turbine 
because the compressor turbine and the power turbine are 
not mechanically connected. 


Air enters the engine through an annular inlet at the rear. A 
three stage axial and one stage centrifugal compressor 
carry out compression for combustion and bleed extraction 
purposes. 


This compressed air is then mixed with fuel, discharged into 
the annular combustion chamber, and ignited. When the 
mixture ignites the expanding gases exiting the combustion 
section are initially directed into a single stage compressor 
turbine. The turbine extracts energy from the hot gases, and 
drives a shaft directly connected to the compressor. A gear 
drive attached to the compressor drives the accessory 
gearbox mounted to the back of the engine. 


Figure 7-5; Free Turbine Design 


As the combustion gases continue to flow forward they are 
directed towards the one stage power turbine assembly. 
The power turbine extracts most of the gas energy 
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Figure 7-6; Engine Station 
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ENGINE STATIONS 


The PT6A engine uses station numbers to reference certain 
areas. The numbers used to represent the stations are 
sequential and are not measurements. The crew applicable 
station numbers are: 


STATION 1 - Air inlet 

STATION 2 - Entry to the compressor 

STATION 2.5 - Between the axial and centrifugal 
compressor 

STATION 3 - Exit from the compressor 

STATION 5 - Between the two turbines 


The following symbols are also used as shorthand: 


P - Pressure 
T- Temperature 
N- Rotational speed (rpm) 


These symbols can have the following subscripts applied to 
them to represent a specific temperature or speed: 


F - Fuel 
G- Gas generator (compressor), 
P - Propeller 


For example, T5 represents the temperature at station 5, 
and NG represents the rotational speed of the compressor. 
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ENGINE SECTIONS 


For descriptive purposes, the PT6A engine has been 
divided into seven major sections: 
1. Air Inlet 
a. Mesh Screen 
b. Intake Deflectors 
2. Compressor 
a. Compressor Bleed Valve 
Combustion Chamber 
Turbine 
Exhaust 
Reduction Gear 
a. Torquemeter 
Accessory Gear 


OF Ol. 


= 
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AIR INLET 


The air inlet is located under the engine. It consists of a 
circular aluminum alloy casting with the front section 
forming a plenum for the passage of inlet air to the 
compressor. 


Intake Deflectors 


Each engine nacelle air inlet incorporates an intake 
deflector system which provides a means of preventing 
solids and precipitation from entering the engine intake. 
When the intake deflector is extended air is forced to make 
a very sharp turn to enter the compressor. Inertial 
separation caused by the abrupt change in direction of 
airflow prevents particles (liquid droplets, ice crystals, 
snowflakes, and sand) from entering the engine. When 
extended the intake deflectors will cause a slight reduction 
in engine efficiency due to loss of ram air pressure. A drop 
of torque pressure (1 to 2 psi), will occur and a subsequent 
rise of T5 will also occur if the torque is re-adjusted to the 
original value. A detailed description for the intake deflector 
system is found in “Chapter 10 - Ice and Rain Protection”. 


Mesh Screen 
A mesh screen (fine or coarse) is installed on the engine 


inlet to prevent entry of large foreign objects in the airflow 
that could damage the compressor blades. 
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COMPRESSOR 


The compressor consists of three axial stages and a single 
centrifugal stage assembled as a single unit on a common 
shaft. Air from the air inlet enters the compressor where air 
pressure is progressively increased as it passes through. 
The rows of stator vanes between each stage of 
compression diffuse the air, raise its static pressure, and 
direct it to the next stage of compression. The compressor 
rotates at extremely high speeds (100% NG is equal to 
37,500 rpm). At idle, the compressor is rotating at 
approximately 19,500 rpm. 


The compressor supplies air for combustion, bearing seal = 
pressurization, engine cooling, and airframe pneumatic ee 
services. 


Figure 7-9; Compressor 


At engine station 3, bleed air is obtained from the engine 
compressor case bleed ports and is directed to common 
and separate manifolds for distribution to various pneumatic 
subsystems. This is commonly referred to as P3 air. 
Station 3 is immediately after the centrifugal compressor. 
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Compressor Bleed Valve 


The axial compressor is more efficient at lower power 
settings than the centrifugal compressor. Because of this, 
the axial compressor could supply more air to the 
centrifugal compressor than the centrifugal compressor 
could accept. If this were allowed to happen the back 
pressure that would be created between the axial and 
centrifugal compressors would disrupt the smooth flow of air 
over the axial compressor blades causing them to stall. To 
avoid this, an automatic compressor bleed system is 
incorporated. This bleed system automatically dumps 
excess air from the axial compressor to the atmosphere at 
low engine power settings. 


The compressor bleed valve is located on the bottom of the 
gas generator case. It consists of a piston valve operating 
within an open housing. A guide pin supports the free 
moving piston. The valve operates automatically by 
comparing compressor P2.5 (axial compressor output) and 
P3 (centrifugal compressor output) differential air pressure. 
If the axial compressor output pressure is greater than the 
centrifugal compressor output, the valve will open, reducing 
axial pressure output until it matches what the centrifugal 
compressor can accept. At higher engine speeds, when the 
centrifugal compressor is operating with greater efficiency, 
the valve closes to ensure that all of the axial compressor 
air is supplied to the centrifugal compressor. 


The bleed valve falls fully open due to gravity when the 
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engine is shut down. It is normally open at idle and taxi 
speeds and closed when the engine is operating at cruise 
or take-off power settings. The AFM take-off procedure is to 
allow the engine to stabilize at 85% NG for 5 seconds prior 
to applying take-off power, allowing the compressor bleed 
valve to smoothly close and thus ensuring stabilized airflow 
in the compressor before take-off power is applied. 
Generally speaking, the compressor bleed valve will be fully 
closed when the engine has stabilized at or above 80 to 
85% NG. Variations in ambient conditions and compressor 
conditions make it difficult to specify an exact NG value. 


OUTPUT 


52% RPM 100% 


Figure 7-10; Compressor Efficiency 
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Figure 7-11; Compressor Bleed Valve 
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COMBUSTION CHAMBER 


The combustion chamber is an annular chamber with 
perforations of varying shapes and sizes that allow entry of 
compressed air. The air flowing forward from the 
compressor is turned aft 180° as it enters and mixes with 
fuel in the combustion chamber. Approximately 25% of the 
air mixes with fuel to support combustion. The remaining 
75% is used for cooling, sealing, bleed air extraction and 
keeping the flame in the center of the combustion can. The 
fuel/air mixture is ignited and the resultant expanding gases 
are directed to the turbines. 


TURBINES 


The engine contains two turbines; one to drive the 
compressor and one to drive the power section and 
propeller. A guide vane before each turbine directs the 
expanding gas flow at the optimum angle towards the 
turbine vanes. The turbines rotate in opposite directions to 
eliminate torsion load buildup and P-factor. Two thirds of the 
energy produced by the engine is used to turn the 
compressor, and only one third is delivered to the propeller 
by the power turbine. There is no mechanical connection 
between the power turbine shaft and the compressor 
turbine shaft. 
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Figure 7-12; Combustion 
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NOTES 


Figure 7-13; Turbines 
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EXHAUST 


The engine exhaust duct consists of a heat resistant nickel 
alloy duct with two exhaust outlets, one on either side of the 
engine. The exhaust outlets are designed to recover as 
much energy as possible in the form of jet thrust from the 
exhaust gases. 


Due to the high exhaust gas temperature of the PT6A-27 
engine, a titanium plate is installed below the exhaust stub 
to direct the exhaust gases away from the nacelle. 


Beginning with aircraft S/N 279, a redesigned and much 
larger "fingernail" exhaust stack was installed to direct the 
exhaust gas away from the nacelle structure. 


Figure 7-14; Exhaust 
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REDUCTION GEAR 


‘) 


The function of the reduction gear assembly is to convert 
the high rpm/low torque input from the power turbine to high 
torque/low rpm power for the propeller. The reduction ratio 
isto. 


a 


The reduction gear consists of two planetary reduction 
gears connected by a flexible coupling to dampen 
oscillations. The power turbine shaft provides the input to 
the rear planetary assembly. The planet carrier of the 
forward reduction gear provides the output to the propeller 
shaft. 


A tachometer is installed on the side of the reduction 
gearbox to provide indication of propeller speed (NP). 


Figure 7-15; Reduction Gear 
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Torquemeter 


26-VAC TRANSMITTER 


A torquemeter is installed in the reduction gear assembly. 


F é ‘ ‘ LEGEND 
The unit consists of a cylinder, piston, valve plunger, and a wa baci 
spring. Oil is supplied to the cylinder at a relatively constant BeceoDRE — BI oll pressure 
pressure by the engine oil pump. A ring gear, which has HELICAL MB ctectricat Power 


straight cut teeth on the inside and helical cut teeth on the PRESSURE 


outside, moves the piston in and out of the cylinder. 


on GEAR 


The piston reacting with the oil pressure allows the 
transmitter to determine the torque. Provided there is 26 a 
VAC present at the transmitter, the transmitter will deliver a al 
signal to the gauge in the flight compartment to display the POWER TURBINE SHAFT PROPSHAFT 
torque value. 


The torque indication in the flight compartment is the power 
. TORQUEMETER 
required to turn the propeller. CHAMBER 


Figure 7-16; Torquemeter Schematic 
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ACCESSORY GEARBOX 


The accessory gearbox is housed in a case at the rear end 
of the engine. The accessory gearbox consists of two 
castings bolted together. The forward casting forms an oil aa 
tight diaphragm between the oil tank compartment and the : 7 P 
accessory gearbox. The diaphragm provides support for the . i> se = 
oil pump and pressure relief valve. The rear casting forms — 1 Co 


ys ee 


the gearbox housing and provides mounting pads for | Oe ‘& 


@ 
y 


auxiliary equipment such as the starter generator, oil 
pressure and scavenge pumps, engine fuel pump, fuel 
control unit (FCU), and the compressor (NG) tachometer. 
Extra drive pads are provided for optional operator 
accessories. 


4 
~ —_ vee 


Figure 7-17; Accessory Gearbox 
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OIL SYSTEM 


The engine oil system provides a filtered and temperature 
regulated supply of oil for cooling and lubrication of the 
engine bearings, including the bearings and gears of the 
reduction and accessory gear systems. In addition, the 
engine oil is used for fuel heating, propeller control, and 
operation of the torquemeter. The oil system consists of a 
pressure system for oil delivery, a scavenge system for oil 
return, and a breather system for venting the oil tank. 


The oil pressure lines supply oil through nozzles to the gas 
generator and power turbine shaft bearings. Once used, oil 
is constantly scavenged (pumped back) to the oil reservoir 
by scavenge pumps, rather than being allowed to 
accumulate in the lower areas of the engine. 


The oil tank is an integral part of the compressor inlet case, 
which is located in the front of the accessory gearbox. The 
tank is serviced through a filler neck on the top of the 
engine that passes through the gearbox and accessory 
diaphragm into the tank. The dipstick, calibrated in U.S. 
quarts, is attached to the bottom of the oil filler cap. A small 
door with a finger operated latch, located on top of the 
engine nacelle, allows access to the filler cap. 


The oil tank has a total capacity of 2.3 U.S. gallons of oil, of 


which 1.5 U.S. gallons (5.7 litres) is usable. The difference 
(0.7 U.S. gallons) is used as expansion space. The engine 
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consumes very little oil. The maximum allowable 
consumption is 0.2 lbs per hour, or approximately one quart 
per 10 hours of operation. 


The engine uses synthetic oil. A list of approved oils is 
contained in the aircraft maintenance manual. Check with 
your maintenance technician to determine what specific 
brand of oil is being used in your engine since oil brands 
should not be mixed. 


Oil level should be checked within 10 minutes of engine 
shutdown. If a greater period of time elapses, oil can 
migrate from the oil tank rearwards to the accessory 
gearbox, and an incorrect low reading will be obtained when 
the dipstick is viewed. To avoid this, dry motor the engine 
before checking the oil level if the engine has been shut 
down for more than 10 minutes but less than 12 hours. If 
the engine has been shut down for more than 12 hours, 
start the engine, allow engine oil temperatures to stabilize, 
then shut the engine down and check the oil within 10 
minutes. 


It is critical that the dipstick be properly engaged and locked 
after checking the oil level. An incorrectly installed dipstick 
will permit oil in the tank to escape through the filler neck. A 
damaged dipstick seal may cause a similar venting 
condition. In either case, a large quantity of oil would be 
rapidly lost through the filler neck, requiring an unscheduled 
engine shutdown. 
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OIL TANK FILLERCAP 
Wee << 
LITERS __|1|_ IMPERIAL QUARTS 
0.947 0.633 
NORMAL OIL LEVEL 

1.892 — — 1.66 

2.839 ——|Y|— 249 

3.785 ——|—|— 3.32 


Figure 7-18; Oil Dipstick 


Figure 7-19; Oil Dipstick Markings 
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OIL COOLER 


The oil cooler is located on the lower rear area of the 
engine. A portion of the ram airflow inside the nacelle is 
directed through the oil cooler, and exits at the bottom of 
the nacelle. 


All series 300 aircraft are equipped with a total bypass oil 
temperature control system. The total bypass system 
includes a design with automatically operating temperature 
valves. No crew action is required to control oil temperature. 
In the total bypass system the thermostatic regulator 
controls the flow of oil through the oil cooler. Depending on 
oil temperature, oil may be routed through the cooler or 
bypass the cooler entirely. When oil temperature is lower 
than 68°C, the oil totally bypasses the cooling core of the oil 
cooler. As the oil temperature increases, the sensing 
devices operate and direct a portion of oil through the 
cooling core to maintain oil temperature within the 
recommended operating limits. When the oil temperature 
reaches 80°C all oil flow is directed through the cooling 
core. 


If intake deflectors are required in hot climates, close 
attention must be given to the oil temperature. Higher oil 
temperatures are likely due to the loss of the ram air into 
the cooler when the intake deflectors are extended. 
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OIL VENTING SYSTEM 


All oil returning to the oil tank passes over a deaerator 
plate. A centrifugal impeller driven by the accessory gear- 
box separates oil and foam from the air in the tank. The oil 
free air is directed to the atmosphere through a vent line 
attached to the oil tank diaphragm and extending out to a 
vent outlet. The vent outlet was originally located under the 
engine nacelle. The outlet was relocated to a different 
position on the nacelle beginning with aircraft S/N 136 in an 
attempt to eliminate horizontal stabilizer de-ice boot 
contamination and unsightly oil stains on the wing and 
nacelle surfaces. This relocation failed to completely solve 
the problem and beginning with aircraft S/N 311, the oil vent 
was moved to a new location, midway between the fuselage 
and nacelle on the trailing edge of the wing strut. 


Overfilling the engine oil tank may cause the excessive oil 
to be ejected overboard through the vent outlet the next 
time take-off power is applied. 
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FUEL SYSTEM NOTES 


The engine fuel system is a complex pneumatic mechanical 
system designed to provide metered fuel to the combustion 
chamber to suit all operating conditions of starting, 
acceleration, deceleration, and steady state operation. In 
addition, automatic compensation is provided for altitude, 
temperature, and aircraft soeed The fuselage boost pumps 
(discussed in Chapter 5) deliver low pressure fuel to the 
high pressure fuel pump. The high pressure fuel pump 
supplies the fuel control unit (FCU) that is controlled by the 
POWER lever in the flight compartment. Fuel travels from 
the FCU to the fuel cutoff valve which is operated by the 
FUEL lever in the flight compartment. From the fuel cutoff 
valve the fuel travels to a flow divider then finally to the fuel 
nozzles, which are mounted on the combustor. 
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DRAIN 
Figure 7-23; Fuel System 
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HIGH PRESSURE FUEL PUMP 


The accessory gear drives a high pressure fuel pump. This 
gear type pump receives fuel from the fuselage boost 
pumps which greatly increases fuel pressure to allow 
efficient operation of the fuel controller. 


It is important that the high pressure fuel pump be supplied 
with fuel from the fuselage boost pumps at a pressure of 5 
psi or greater. At high altitudes (greater than 8000 feet) the 
engine driven pump may cavitate if supply pressure is less 
than 5 psi. The pump will wear out quickly without boosted 
fuel pressure in any conditions. Normally, the fuselage 
boost pumps supply fuel to the high pressure pump at 
pressures between 20 and 30 psi. If the high pressure fuel 
pump is operated with a supply pressure below 5 psi for 
more than 10 hours an overhaul of the high pressure pump 
is required. If you operate the engine without fuselage boost 
pump supply to the engine, notify your maintenance 
technician. 
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FUEL HEATER 


Before being delivered to the fuel control unit (FCU) fuel is 
heated by warm oil in a heat exchanger. The warm oil 
raises fuel temperature to a constant value typically 
between 21°C and 32°C, as fuel flows through the heat 
exchanger. Figure 7-24 illustrates fuel and oil flow through 
the heater. There are two advantages to heating the fuel. 
First, the FCU will perform more reliably and with greater 
precision if fuel is delivered to it at a constant temperature, 
regardless of ambient conditions. Second, heating the fuel 
will thaw any microscopic ice crystals that may be present 
in the fuel preventing these crystals from blocking filters or 
small passageways in the FCU. 


To heat the fuel to a temperature above freezing the engine 
oil temperature must be at least 55°C. This is not, however, 
an operating limitation, and a take-off may be made as soon 
as the oil temperature reaches 10°C. 


Two check valves are incorporated in the system. One 
prevents engine oil flow to the heat exchanger unless the 
engine oil pressure is greater than 40 psi. This is to ensure 
that, in the event of a low oil pressure condition such as 
starting, all available oil is routed to the engine for 
lubrication and cooling purposes. The second valve is to 
ensure that oil pressure is always greater than fuel pressure 
in the oil to fuel heater. 


The fuel heater is standrard on all series 300 aircraft. 
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FUEL CONTROL UNIT (FCU) 


The fuel control unit is designed to meter the proper amount 
of fuel to the engine for all phases of the engine operation. 
The FCU is mounted on and is driven by the high pressure 
fuel pump. The FCU is divided into three sections: 
governing, computing, and metering. 


The governing section controls gas generator rpm (NG). 
The flight compartment power lever provides a mechanical 
input signal to the NG governor which varies a speeder 
spring force. Rotational speed signals representing NG are 
provided to vary mechanical flyweight forces. The 
computing section provides a pneumatic input signal to the 
governing section. Any imbalance between speeder spring 
force and flyweight force will change the pneumatic input 
signal. This, in turn, will increase or decrease fuel metering 
to accelerate or decelerate the gas generator or maintain 
steady state rpm. 


The computing or pneumatic section of the FCU receives 
input signals representing compressor discharge pressure 
(P3) and ambient pressure (PA). These signals are 
computed (modified) and transmitted to the NG governor 
and the power turbine governor (NP). Any change in P3 
and/or PA will affect metered fuel to the combustion 
chamber. 


The FCU is adjusted to provide an engine idle speed of 
52% NG at sea level in ISA conditions. A minimum fuel flow 
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supply, similar to an automobile carburetor idle jet, provides 
a minimum quantity of fuel at all times to prevent a flameout 
from occurring if the power levers are rapidly pulled back to 
idle. At ISA conditions, the minimum fuel flow would only 
provide an idle speed of about 48% NG, and the governing 
section of the FCU provides additional fuel to maintain the 
desired 52% NG idle speed. At pressure altitudes above 
3,000 feet, however, the minimum fuel flow alone will cause 
idle speed to rise above 52%. 


SPRAY NOZZLES 


There are two sets of fuel nozzles; primary and secondary. 
Most series 300 aircraft are equipped with 10 primary and 4 
secondary. Early series 300 aircraft were equipped with 7 
primary and 7 secondary. During the initial process of 
starting, prior to about 38% NG, fuel is supplied only from 
the primary nozzles. As the engine accelerates past 
approximately 38% NG, the secondary nozzles also begin 
to supply fuel to the combustor. By the time the engine has 
reached a stabilized idle, all 14 nozzles are operating. 


Control of the fuel to the primary and secondary nozzles is 
controlled by the fuel lever. During start a flow divider 
blocks the flow of fuel to the secondary nozzles until 38% 
NG. When the secondary nozzles begin to supply fuel at 
38% NG an acceleration of T5 occurs. 
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EPA CANISTER NOTES 


When the engine is shut down the fuel from the engine 
manifold must be drained to prevent coking of fuel in the 
lines surrounding the hot combustion chamber. Originally, 
this fuel was drained onto the ground beneath the nacelle 
when the engine was shut down. 


Legislation, passed by the United States Environmental 
Protection Agency (EPA), forbids draining of fuel on the 
ground. An EPA canister system was installed routing the 
fuel into a small canister when the engine was shut down. A 
siphon line installed in the EPA canister vented the collected 
fuel overboard to the atmosphere when airspeed reached a 
specific value following the next take-off. 


An alternative system by Devore returned the purged fuel 
through the wing strut into the fuselage fuel cell vent lines. 
Being cost effective, the Devore scheme was quickly 
adopted by operators affected by EPA regulations. A later 
change, beginning with aircraft S/N 511 eliminated the 
canister system entirely and directed the purged fuel to the 
wing fuel vent line. 


Other types of fuel collector systems, which meet the EPA 
requirements, are also available. 
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IGNITION SYSTEM 


Only one type of ignition system was available for 
installation; glow-plug ignition. Glow plug ignition is standard 
on all aircraft. The high-energy (igniter) ignition system was 
available as a modification kit. Many operators chose to 
install this modification. 


de Havilland requires that the ignition system be turned on 
manually when operating in severe turbulence or severe 
icing conditions. Be aware that the starter will not function if 
the IGNITION switch is in the MANUAL position. To disable 
the ignition system when engine clearing or dry cranking is 
required, the ignition circuit breakers must be pulled. The 
two circuit breakers are located on the main circuit breaker 
panel and are labeled IGN L and IGN R. 


GLOW PLUG IGNITION 


Two glow plugs are installed in each engine, at the 4 o'clock 
and 8 o'clock positions on the combustion chamber. The 
glow plugs, which resemble an automobile cigarette lighter, 
have a helical-wound coil-heating element inside the plug. 
During ignition the hot coil ignites the vaporized fuel. 


The two glow plugs are normally energized only during 
starting. If one glow plug is unserviceable the engine will 
usually start although there will be a slightly longer delay 
between introduction of fuel supply and light-up. In addition, 
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the peak T5 temperature observed during starting will be 
slightly higher than normal. 


HIGH-ENERGY IGNITION 


The high energy spark ignition system consists of an exciter 
box mounted on the engine, two shielded cables, and two 
high energy igniter plugs mounted in the combustion 
chamber. 


Spark type ignition replaced the glow plugs and ballast 
tubes with two spark igniters and an exciter box. Minor 
wiring and starter switch panel changes are required for 
aircraft fitted with spark ignition. The IGNITER switches are 
removed and the switch holes plugged. Both spark igniters 
operate at the same time and it is not possible to choose 
No. 1 or No. 2. Twin Otter aircraft equipped with spark 
igniters can be recognized by the absence of IGNITER 
switches. 


System control, operation, and power supply are identical to 
the glow plug system. 


High energy ignition systems are lethal. They are capable of 
causing severe burns, injury, or death. Extreme care is 
required when in the proximity of the exciter box and 

cables. 
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CHIP DETECTOR 


A chip detector is provided on PT6A-27 engines. The chip 
detector is a magnetic plug installed in the forward end of 
the engine under the reduction gearbox. The plug is 
removed and examined at regular intervals by maintenance. 
Any metal particles found on the magnet provide an early 


warning of possible engine breakdown. 


ae 


NZ 
an 


oa 
a 
~ 


The chip detector in a few aircraft may be connected to a 
light on the caution panel to provide the crew with indication 
of metal particles in the oil. However, the chip detectors 
installed in the Twin Otter do not include wiring to operate a 
caution light. 


* 


(/ 


; i, j } \ #; oe 


Figure 7-25; High Energy Ignition 
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NORMAL OPERATIONS 
ENGINE STARTING 


Engine starting can be discussed in two categories; external 
power (ground power) starts, and battery starts. 


The IGNITION switch must be in the NORMAL (down and 
guarded) position to allow the starter to function. The ENG 
IGNITER switches, if installed, should be in the BOTH 
position. 


During the engine starts, observe the starter duty cycle 
limits and the required starter cool down periods. The 
starter is limited to 25 seconds of continuous dry motoring 
operation and requires a one minute cool down period 
before another start attempt is made. After three start 
attempts the starter must be allowed to cool for 30 minutes 
before making another start attempt 


When available, external power should be used for starts. 
The higher NG achieved with external power (typically in 
the range of 22% to 23%) results in much cooler starts. 


Once connected to the external power receptacle, and the 
EXTERNAL/BATTERY switch is set to the EXTERNAL 
position, external power is available to start both engines. 
Engine starting is accomplished using the starter/generator 
in conjunction with the ignition and fuel control system. The 
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starter/generator rotates the gas generator (NG) through the 
accessory gearbox to develop the necessary airflow and 
engine RPM before fuel is introduced. When the NG is 
stable and not increasing any further (12% minimum), the 
fuel lever is selected to the ON position to introduce fuel. 
Engine ignition will occur and the start selector should be 
held in the start position until NG and T5 stabilize at idle. 


Battery starting an engine is identical to starting with 
external power. The exceptions are the power selector 
switch is set to the BATTERY position and the stabilized NG 
prior to fuel introduction will typically be 17% or 18% NG at 
ISA conditions. 


When the EXTERNAL/BATTERY switch is at BATTERY, the 
battery power is available to start both engines. A properly 
maintained battery should be able to start both engines 
without being recharged. The AFM does describe a 
procedure to recharge the battery between starts if, and 
only if, there is doubt about the ability of the battery to start 
the second engine. 


When starting a cold soaked engine (OAT less than -20°F), 
follow the normal checklist from section 2.2.3 of the AFM. 

The minimum temperature that the engine may be cranked 
at is -40°C. At colder temperatures, preheating is required. 


When ground running engines (except during maneuvering 
or taxiing) in ambient temperatures of 32° C (90° F) and 
above, the aircraft must be headed into wind and operation 
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ENGINE STARTING (continued) NOTES 


in other than forward thrust must be kept to a minimum, and 
in no case exceed one minute. At temperatures below 

32° C, ground operation in reverse thrust with aircraft 
headed into wind is limited to one minute. These restrictions 
must be observed in order to prevent overheating damage 
to the internal nacelle and upper wing skin. 
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CALCULATING AND SETTING ENGINE POWER 


There are various published limitations for the engine for 
specific phases of flight. These limits are manditory and 
must not be exceeded. 


Although limitations are published, power for the take-off, 
climb, and cruise phases of flight should be calculated and 
set by using the power setting tables given in Section 4 of 
the AFM, or by using the torque computer. Printed 
instructions are found on the torque computer. 


Take-off power settings are calculated using the TAKE-OFF 
POWER SETTING chart (Figure 7-26) or TAKE-OFF INDEX 
on the torque computer (Figure 7-30). This is considered 
100% power, even if the calculated setting is less than the 
maximum continuous torque. This power setting is the 
recommended power setting for take-off. However, if 
required, the crew may use the maximum continous 
limitation until climb power is selected. 


If temperature is a limiting factor the intake deflectors 
should be retracted and BLEED AIR switches should be 
OFF. Normally if temperature is a limiting factor the bleed 
air will not be required due to the absence of icing 
conditions. 


Climb and cruise power settings are calculated using the 
MAXIMUM CLIMB POWER SETTING (Figure 7-28) and 
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MAXIMUM CRUISE POWER SETTING (Figure 7-29) charts 
in the AFM, or by using the MAX CRUISE INDEX on the 
torque computer (Figure 7-30). 


There are only two occasions when the AFM calls for power 
to be set based on a red line, rather than a calculation, and 
both are during single engine flight. The power setting 
following an engine failure during take-off or a single engine 
go-around is made by advancing the power levers until 
either the T5, TORQUE, or NG limit redline is reached. 

This is Known as Maximum Continuous Power (MCP) and 
the chart from the AFM (Figure 7-27) shows the crew what 
they can expect as an MCP for the given conditions. 


Under no circumstances (severe windshear being an 
exception) should power be in a stabilized reading above 
the T5, TORQUE, or NG limit. 


The temptation during single engine operations may exist to 
use more than the published permissable power in an 
attempt to gain extra performance. This is forbidden and 
very dangerous as the aircraft controlability will diminish due 
to the increased VMC and may result in uncontrolled flight. 
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SERIES 100/200/300 


TAKE-OFF POWER SETTING 


RATING INDEX: 


1. 96% PROPELLER RPM. 
2. MAXIMUM T65 728°C, 


NOTES: 


1. INTAKE DEFLECTOR RETRACTED, HEATER OFF. 
2. INTAKE DEFLECTOR EXTENDED, HEATER OFF. 


3. HEATER ON, INTAKE DEFLECTOR RETRACTED. 
4. HEATER ON, INTAKE DEFLECTOR EXTENDED. 
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Figure 7-26; Take-Off Power Setting 
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1, INTAKE DEFLECTOR RETRACTED, HEATER OFF. 


2. INTAKE DEFLECTOR EXTENDED 


3. HEATER ON 
4. HEATER ON, INTAKE DEFLECTOR EXTENDED. 
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SERIES 100/200/300 


MAXIMUM CONTINUOUS POWER SETTING 


1. 96% PROPELLER RPM. 
2, MAXIMUM T5 726°C 


NOTES: 


100 


MAIN MENU 


Page 7-48 


November 2010, Revision 5.0 


4 


3 


2 
RATING INDEX NO. 


_ 100 = 200 1 
1AS-KT 


0 


0 


OUTSIDE AIR TEMPERATURE -°C 
Figure 7-27; Maximum Continous Power Setting 
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SERIES 100/200/300 


ETTING 


ER SE 


MAXIMUM CLIMB POW 


2. INTAKE DEFLECTOR EXTENDED, HEATER OFF. 
3. HEATER ON, INTAKE DEFLECTOR RETRACTED. 
4. HEATER ON, INTAKE DEFLECTOR EXTENDED. 


RATING INDEX: 1. INTAKE DEFLECTOR RETRACTED, HEATER OFF. 


NOTE: MAXIMUM T5 695°C. 


ISd-3YNSSAYd ANOOL ANIONS 
° ° 


70 


80 


PROP RPM PERCENT 


96 90 


4 


3 
RATING INDEX NO. 


1 2 


60 


0 
OUTSIDE AIR TEMPERATURE -°C 
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Figure 7-28; Maximum Climb Power Setting 
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SERIES 100/200/300 


MAXIMUM CRUISE POWER SETTING 


RATING INDEX: 1. INTAKE DEFLECTOR RETRACTED, HEATER OFF. 


NOTE: MAXIMUM T6 695°C. 


2. INTAKE DEFLECTOR EXTENDED, HEATER OFF. 
3. HEATER ON, INTAKE DEFLECTOR RETRACTED. 
4. HEATER ON, INTAKE DEFLECTOR EXTENDED. 


ISd- 3YNSS3Yd BJNOYOL 3NIONA 
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80 70 
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Figure 7-29; Maximum Cruise Power Setting 
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Figure 7-30; Torque Computer - Front 


Figure 7-31; Torque Computer - Back 


FOR TRAINING PURPOSES ONLY 


PREVIOUS 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 


TREND MONITORING 


During normal operation the gas turbine engines are 
capable of producing rated power for extended periods of 
time. Engine operating parameters, such as output torque, 
interstage turbine temperature, compressor speed, and fuel 
flow for individual engines are predictable for specific 
ambient conditions. On PT6A engines, these characteristics 
may be utilized by establishing and recording individual 
engine performance parameters. Parameters can then be 
compared periodically to predicted values for day to day 
confirmation of engine efficiency. 


The engine condition trend monitoring system 
recommended by Pratt & Whitney is a process of regularly 
recording engine instrument readings such as torque, 
interstage turbine temperature, compressor speed, and fuel 
flow. Readings are corrected for altitude, outside air 
temperature, and airspeed, and then compared to a set of 
typical engine characteristics to determine deviations. 
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ENGINE PERFORMANCE MARGINS 


Set torque for operating conditions using relevant chart or 
torque computer. Do not set torque by indiscriminately 
advancing power levers until a limit it reached but rather 
use the calculated torque power. New engines will produce 
the quoted power with observed ITT and GG speed margin. 
This margin will decrease during the service life of the 
engine. Maintenance action is required in the event that the 
calculated power can not be achieved without exceeding 
limitations. 
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ABNORMAL OPERATIONS 


BATTERY START OF COLD SOAKED ENGINES ENGINE CLEARING 
(<-20 F) 
1. Engine FUEL lever - OFF 


1. Dry motor engine to be started for 5 seconds. 2. ApplicablagiGN Ligeoay 


2. After 1 minute, start with normal battery start. A crergicein 4 BOOST pump 1 - ON 

3. From idle with oil up to O degrees celcius, advance power 5. Hold start switch L or R observing dry motoring limits 
lever to idle NG plus 15%. ; 

4. Generator switch (operating engine) - RESET and 
release ON. 

5. Check L/R Generator light out. 

6. Observe battery charge until load is 0.4 or less. 

7. Generator switch OFF - complete start on opposite side. 


CLEARING AN ENGINE FIRE 


1. AFT or FWD BOOST pump 1 - OFF 

2. FUEL OFF emergency shutoff switch - OFF 

3. DC MASTER and BATTERY EXTERNAL switches - OFF 
4. Vacate aircraft. 
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MALFUNCTIONING COMPRESSOR BLEED 
VALVE 


Occasionally, the bleed valve will fail to close during take- 
off. This problem would not be detected during startup and 
taxi, since the bleed valve is normally open throughout the 
lower engine speeds. During takeoff, the first indication of a 
problem will be the inability to achieve calculated torque 
due to the continued dumping of compressor air before it 
reaches the combustion chamber. As further power is 
applied in an effort to achieve the desired torque the engine 
T5 temperature will rise above normal values in response to 
the increased fuel flow. With the bleed valve stuck open the 
calculated torque cannot be achieved. Compressor rotation 
speed (NG) will be higher than normal because the 
compressor is being unloaded due to the air being 
discharged to the atmosphere between the axial and 
centrifugal compressor. If the problem is not noticed and a 
take-off is attempted, a compressor overspeed may occur. 


If the compressor bleed valve sticks closed and fails to 
open when engine speed is reduced a compressor stall will 
occur. This is recognized by loud banging noises from 
within the compressor area. The noise is caused by 
disruption of the airflow within the compressor. 
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POWER LOSS AFTER TAKE-OFF 


With any power loss after take-off, the crew may not know 
what has malfunctioned (ie: why the power loss occured). 
However, at such a critical time, flying the aircraft is top 
priority. This checklist which includes four memory items for 
any power loss after take-off is important to ensure the 
aircraft is flown properly during such a critical time. If there 
is ever any doubt if the propeller is feathered, a manual 
feathering should be conducted. The following procedure is 
from Revision 3.1 of the FlightSafety checklist. 


NOTE 


At a safe altitude (400 feet minimum), identify cause of 
power loss and complete appropriate checklist. 
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ENGINE FAILURE / ENGINE FIRE / SHUTDOWN 


The same procedure would be conducted following an 
engine failure or for either an emergency or precautionary 
shutdown. The following procedure is from Revision 3.1 of 
the FlightSafety checklist. 


1. POWER (Operating Engine) 
2. ENGINE FIRE INSTRUCTIONS (Affected Engine) ...COMPLETE, 


T HANDLE AS REQUIRED 


3. Single Engine Procedures Checklist (page E-2) ...... COMPLETE 
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OIL PRESSURE CAUTION LIGHT ON 


The OIL PRESS caution light is designed to indicate 
unacceptable oil pressure. This requires immediate 
attention and action. The light is first confirmed with the 
OIL PRESS gauge to ensure the light is not giving a false 
indication. The following procedure is from Revision 3.1 of 
the FlightSafety checklist. 


1. OIL PRESS Gauge 


If oil pressure gauge indicates below 40 psi: 


2. SHUTDOWN (Affected Engine) 
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ABNORMAL OIL PRESSURE AIRSTART 
If the oil pressure drops into the caution range during flight An airstart is accomplished as outlined in the aircraft check- 
a shutdown may not be necessary as a power reduction list. The propeller lever must be at FEATHER, the FUEL 
may be sufficient. The following procedure is from Revision lever at OFF, and the power lever at IDLE. Select NORMAL 
3.1 of the FlightSafety checklist. ignition and BOTH igniters. The generator of the engine 


being started is selected OFF, but the generator of the 


Oil pressure less than 80 psi at or above 85% Ng: functioning engine is left ON. An airstart, therefore, is 


1. Power Lever (Affected Engine) ....REDUCE TO BELOW 75% No always a deliberate cross-generator start. The following 
If Oil pressure is less than 40 psi: procedure is from Revision 3.1 of the FlightSafety checklist. 
2. SHUTDOWN (Affected Engine) .................. COMPLETE : 
1. FUEL Lever (Affected Engine) ....................000-. OFF 
2. PROP Lever (Affected Engine) ...............-004. FEATHER 
3. POWER Lever (Affected Engine)....................--. IDLE 
4. FUEL OFF Switch (Affected Engine) ................ NORMAL 
5. Boost Pump (Affected Engine) ...............0 00 e eee eee ON 
6. GENERATOR Switch (Affected Engine) .................. OFF 
7. IGNITION Switch 2.0.20... 00.02 eee NORMAL 
8. ENG IGNITER Switch (Affected Engine) ................ BOTH 
NOTE 
Selecting ENG IGNITER switch to BOTH is Not applicable 
with Mod 6/1912 or S.O.O. 6180 incorporated. 
OV START: corms. daa wowed. de4e.b 8 duis. ead COMPLETE 
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AIRSTART (continued) HIGH T5, HUNG START, OR NO LIGHT-UP ON 
After relight: START 
10. PROP Lever (Affected Engine) .............. MIN GOV, THEN A high TS on start is an imminent overtemp. A high T5 
SET AS REQUIRED procedure should be applied if the T5 limitation would be 
11. Power Lever (Affected Engine) ............... AS REQUIRED broken if the start were coc A hung start is when the 
12. GENERATOR Switch (Affected Engine) ........... RESET/ON be a ae 3. Se: Vimebaanonealt eee 
upplying fu usti : u 
13. BLEED AIR Switch (Affected Engine) .......... AS REQUIRED may lead to a hot start (high TS). No light-up is when there 
TA AS acacia Steak e'd: Snare Raha R duchmsah ened d dats AS REQUIRED 


is no rise in T5 within ten seconds of introducing the fuel. 
The following procedure is from Revision 3.1 of the 
FlightSafety checklist. 


1. FUEL Lever (Affected Engine) 


2. START Switch (Affected Engine) 


LOW OIL PRESSURE ON START 


Low oil pressure on start is defined by the oil pressure 
never reaching a minimum of 40 psi. Typically the oil 
pressure will pass through 40 psi during the early portion of 
the start. The following procedure is from Revision 3.1 of 
the FlightSafety checklist. 


1. FUEL Lever (Affected Engine) 


2. START Switch 
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OPERATING 
CONDITION SERIES 300 - PT6A-27 
MAX 
POWER TORQUE (1) NG (2) NP 
SETTING PSIG OBSERVED % RPM % RPM | PRESSURE 
3) PSIG 
TAKE-OFF 620 50 
MAX CONT ISA+18°C 
MAX CLIMB 620 
MAX CRUISE ISA+6°C 
[accetenarion |_| 
(1) Maximum permissible sustained torque is 50 psi. 
(2) For every 10° C below -30° C ambient temperature, reduce maximum allowable NG by 2.2%. 
(3) Normal oil pressure is 80 psi. At gas generator speeds above 72% with oil temperatures 
between 60° and 70° C. Oil pressure below 40 psi are undesirable, and should be tolerated only for the completion of the flight 
preferably at reduced power setting. Oil pressure below normal should be reported as an 
engine discrepancy, and should be corrected before next take-off. Oil pressure below 40 psi 
is unsafe, and requires that either the engine be shut down or a landing be made as soon as possible, 
using minimum power required to sustain flight. 
(4) For increased service life of the engine (i.e. time between oil changes) an oil temperature 
between 74°-80° C is recommended. A minimum oil temperature of 55° C is 
recommended for fuel heater operation at take-off power. 
(5) At51% rpm (NG) minimum, increase NG as required to stay below idle temperature limits. 
(6) These values are time-limited to two seconds. 
(7) Reverse power is limited to one minute. 
(8) If maximum torque is used NP must be set so as not to exceed power limitations. Reverse 
power operation is limited to one minute. 
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100/200 DIFFERENCES 
GENERAL 


The Series 100/200 aircraft were equipped with PT6A-20 
engines. The PT6A-20 engine provides 550 SHP at sea 
level in ISA conditions at 42.5 psi of torque. Unlike the 
PT6A-27 engine, it is not flat-rated. Whenever the air 
density is less than ISA conditions, such as during hot 
weather or at altitudes above sea level, available power will 
be less than 550 SHP. 


CONTROLS & INDICATIONS 


ENGINE CONTROLS 


The power-propeller lever interlock was not introduced until 
S/N 214. Reverse selection was possible without the 
propeller lever being selected to MAX RPM unless the 
aircraft was refitted with this modification. 


ENGINE INSTRUMENTS 
The engine instrument panel had a slightly different layout 


appearance than the 300. Furthermore, all the gauges are 
labeled to correspond to the PT6A-20 limitations. 


FOR TRAINING PURPOSES ONLY 


PAGE DOWN 


PREVIOUS 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


‘ag a 
e Ge t 
© ee) 
j i 
a 


Figure 7-32; Engine Instruments - 100/200 Series 


IGNITION CONTROL 


Early series 100 aircraft (until S/N 80) were equipped with 
NO 1 and NO 2 switch positions only for the ENG IGNITER 
switches. The correct procedure, for these early unmodified 
aircraft, is to alternate selection of the number 1 and the 
number 2 glow plugs from start to start. 


RESET PROPS WARNING LIGHT 


Prior to S/N 117, there was no RESET PROPS caution or 
warning light. From S/Ns 117 to 213, a flashing red light 
mounted on the instrument panel was used (see Chapter 
4). If the left propeller lever was at 95% NP or less, with the 
right power lever at 75% NG or less and the flaps selected 
to 7.5° or more, the light would flash. With the introduction 
of the power-propeller interlock at S/N 214, the warning light 
was removed and the caution light was introduced. 
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DETAILED DESCRIPTION 
OIL SYSTEM 
Oil Cooler 


Series 100/200 did not come equipped with the same oil 
cooler as the 300. Some early Series 100 aircraft were 
provided with oil temperature control capability by a crew 
operated remote control flap at the engine cowling. 
Installation of this flap was mandatory when early aircraft 
were equipped with the then optional fuel heater. An 
electrically operated flap actuator located at the oil cooler 
outlet moved the flap in the open or closed position. Two 
control switches labeled OIL COOLER LOWER COWL, 
LEFT and RIGHT with switch positions labeled CLOSE and 
OPEN were located on the overhead console switch panel. 


A later improvement allowed for the retrofit of the automatic 
total bypass system for all series 100/200 aircraft by 
installing a new oil cooler. 

FUEL SYSTEM 


Fuel Heater 


The fuel heater was only optional on the Series 100/200. 
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SPRAY NOZZLES 
There are no secondary nozzles (Figure 7-34). All 14 
nozzles are primary and deliver fuel flow upon selection of 
the fuel lever. In addition, there is no flow divider. 


EXHAUST 


Design 


Series 100 and 200 aircraft fitted with PT6A-20 engines can 
be recognized by the small stub exhaust stacks used. 

Due to the lower EGTs, this stack does not need to direct 
exhuast away from the engine nacelle like the 300 series 
does and there is no titanium plate below the exhaust stub. 


Figure 7-33; Exhaust - 100/200 Series 
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LEGEND 
[>] Boost PUMP PRESSURE 
(MHP FUEL PUMP PRESSURE 
CROSSF EER [MM METERED FUEL 
PRESSURE — MH pRAIN 
SWITCHES 


FILTER 


4) 


FLOWMETER 


FUEL OFF 
HIGH PRESSURE 
P 


> UMP 
\ NORMAL \ 


OFF (©) ON 
FUEL LEVER EPA DRAIN 


Figure 7-34; Fuel System - 100/200 System 
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OPERATING 
CONDITION SERIES 100/200 - PT6A-20 
MAX OIL 
3 OBSERVED 9 9 PRESSURE | TEMPERATURE 
RPM % RPM % 
ee = essenveo| tus PSIG °C (4) 
ee ed 
(5) 
oe 
a 
mL ‘. 
Passe fassooreas| manne |_| 
2090-95 
P| 70 fosroorors] Tas | 505 _| 
(1) Maximum permissible sustained torque at maximum cruise and below is 42.5 psi; NP must be 
set so as not to exceed power limitations. 
(2) For every 10 C below -30 C ambient temperature, reduce maximum allowable NG by 2.2%. 
(3) Normal oil pressure is 65-85 psi. At gas generator speeds above 75%, oil pressures between 
40 and 65 psi are undesirable, and should be tolerated only for the completion of the flight 
preferably at reduced power setting. Oil pressures below normal should be reported as an 
engine discrepancy, and should be corrected before next take-off. Oil pressures below 40 psi 
are unsafe, and require that either the engine be shut down or a landing be made as soon as possible, 
using minimum power required to sustain flight. 
(4) For increased service life of the engine (i.e. time between oil changes) an oil temperature 
between 74°-80°C is recommended. A minimum oil temperature of 55° C (130° F) is 
recommended for fuel heater operation at take-off power. 
(5) Climb and cruise power settings should be achieved by use of power setting charts in Section 4 
(6) At51% rpm (NG) minimum. Increase NG as required to maintain temperature limit. 
(7) These values are time-limited to two seconds. 
(8) If maximum torque is used NP must be set so as not to exceed power limitations. Reverse 
power operation is limited to one minute. 
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MODIFICATIONS AND OPTIONS 
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MODIFICATION # DETAIL S/N CUT IN 
6/1053 Addition of the “BOTH” position for | 81 
the ENG IGNITER switches. 
6/1101 PT6A-27 was introduced for the 231 
300 Series aircraft. 
Power/propeller lever interlock 
6/1223 preventing reverse selection unless | 214 
propeller selected to MAX RPM is 
introduced. 
6/1227 Introduction of the engine oil cooler | 231 
(total by-pass temperature control). 
6/1515 Fuel levers become guarded inthe | 475 
ON position. 
Deletion of ENG IGNITER switches 
6/1849 for aircraft that become equipped N/A 
with spark igniters. 
6/1912 Installation of spark ignition. N/A 
OPTION # DETAIL S/N APP 
6019 Basic engine oil cooler. 1 
6020 Engine fuel heater. 1 
6094 Engine oil cooler (total by-pass 1 
temperature control). 
6180 Installation of spark ignition 1 
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QU ESTIONS 4. The minimum oil temperature for take-off is: 
a. o°c 
1. The maximum shaft horsepower output of the b. 10°C 
PT6A- 27 engine is: C. 55°C 
d. 80°C 
a. 680 SHP 
b. 620 SHP 
. 600 SHP D: Which of the following is not a symptom of a 
d 550 SHP 


compressor bleed valve stuck open on take-off? 


Higher than normal T5 
Higher than normal NG 
Lower than nornal NG 


2. The TQ and T5 limit for take-off is: 


2079 


a. _ 50psi and 695° Lower than normal TQ 
b. 50psi and 725° 
c 45psi and 695° 
d. 45psi and 725° 
6. The IGNITION switch is required to be selected to 
_ . 'g MANUAL when: 
a. The TQ and T5 limit for climb and cruise is: 
, a. There is severe rain 
a SOpsi and 695" b. There is severe icing and rain 
b. SOpsi and Ges C. There is severe icing and turbulence 
C. 45psi and 695 d. On take-off and final approach 
d. 45psi and 725° 
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PROPELLER GENERAL 


The descriptions and values given in this chapter apply to 
the PT6A-27 engine fitted with three bladed propellers. 
Some aircraft were equipped with a four bladed propeller by 
STC. The theory for the four bladed and three bladed 
propeller is the same, however, certain values and 
procedures are different. Therefore, if an aircraft is 
equipped with a four bladed propeller, refer to the AFM 
supplements for the correct values and limitations. 


The propeller is an all metal, three bladed (optional four 
bladed), full feathering, reversible pitch, constant speed 
assembly. Each propeller is 8 ft 6in. in diameter and has a 
pitch range of -15° (reverse) to +87° (feather). 


Each propeller is controlled in the constant speed range by 
the propeller lever through a propeller governor on the 
propeller reduction gearbox and in the beta range by the 
power lever through the beta reverse valve. Each propeller 
system incorporates a propeller overspeed governor, and 
automatic feathering system and an electrically operated 
beta back up system. 


Engine oil pressure supplied to the propeller dome through 
the propeller governor will control propeller pitch and speed. 
A governor oil pump boosts oil pressure delivered by the 
engine oil system to a pressure high enough to control 
movement of the propeller blades. When oil pressure is 
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present in the propeller dome, the propeller blade angle is 
controlled normally by the propeller governor or by the beta 
reverse valve, depending upon the propeller's mode of 
operation. As oil pressure increases the propeller moves 
toward low pitch (high rpm). Loss of oil pressure will cause 
centrifugal counterweights and feathering springs to move 
the propeller blades toward a high pitch (low rpm) and, 
eventually, into the feathering position. As oil pressure 
decreases during shutdown the propeller automatically 
moves toward feather regardless of PROP lever position. 


Propeller blade latches (on float equipped aircraft) provide 
engine starting and stopping with propeller blades at the 
zero thrust position. The latches are extended by spring 
force upon engine shutdown by positioning the power levers 
at the zero thrust position (as indicated on the power lever 
quadrant). Following engine shutdown the blades of each 
propeller move slowly towards the feather position as the oil 
pressure controlling the propeller decays until arrested by 
latches at approximately +1°. On engine start the latches 
are retracted by centrifugal force when the propeller rom 
reaches approximately 30%. 


Since the engines are free turbines, with no mechanical 
connection between compressor and power turbines, the 
propeller can rotate freely on the power shaft when the 
engine is shut down. Propeller ties are provided to prevent 
wind milling when the airplane is parked and should always 
be used. If the propeller is rotating, the reduction gearbox 
is rotating without engine supplied oil pressure. 
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Figure 7-35; Three Bladed Propeller Figure 7-36; Four Bladed Propeller 
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CONTROLS AND INDICATIONS 
AUTOFEATHER AND BETA SYSTEM ADVISORY 


LIGHTS XQ 
There are three possible configurations for the autofeather IN 3 


system and the beta system annunciator lights: Ne ih 
1: Early production 

2. Mid production 

aD Late production 


Early Series 300 aircraft had autofeather and beta range 
advisory lights as seen in Figure 7-37. 


Illumination of the blue BETA RANGE lights indicate that the ¢ C C 


microswitches in the propeller dome have closed. Each 

blue light has an “L” or “R” incsripted on it represnting each Figure 7-37; Autofeather and Beta System - 
propeller. Illumination of the amber BETA BACKUP Early Production 

DISARMED light occurs when the beta backup valve has 

been temporarily disarmed due to reverse operation. This 

normally happens when the power levers are returned to 

idle quickly after selecting reverse until the blade angle 

catches up with the lever selection. 


The autofeather system is seleted on by the ON-OFF 
switch. The illumination of the SEL light indicates that the 
system has been selected ON, while illumination of the 
ARM light indicates that the system has armed. 
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AUTOFEATHER AND BETA SYSTEM 
ADVISORY LIGHTS (continued) 


Mid production autofeather and beta system annuciator 
lights are displayed in Figure 7-38. This assembly was not 
installed in many aircraft and was replaced by a similar 
modular type switch and light assembly as seen in Figure 
7-39. This assembly is installed in most series 300 aircraft. 


For these annunciator lights, the illumination of the 

respective BETA RANGE or RNG lights and 

AUTOFEATHER or AUTO-FTR lights indicate systematically 

exactly the same information as the early production lights 

(Figure 7-37). Figure 7-38; Autofeather and Beta System Lights - 
Mid Production 


In both these assemblies, the autofeather system is 
selected on by pushing the AUTOFEATHER (Figure 7-38) 
or the AUTO-FTR (Figure 7-39) switch in. When the button 
is pushed in, the SELECT light will illuminate. When the 
autofeather system is armed, the ARM (Figure 7-38) or the 
ARMED (Figure 7-39) light will illuminate. 


Figure 7-39; Autofeather and Beta System Lights - 
Late Production 
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AUTO FEATH TEST SWITCH 


The AUTO FEATH TEST switch is used when the 
autofeather system is tested on the ground. The two 
position switch is guarded and located on the captain's sub- 
panel. The switch is spring loaded to the down position and 
has an unmarked test (up) position. 


PROP GOV TEST SWITCH 


The PROP GOV TEST switch is used when the overspeed 
governor is tested on the ground. The two position switch 
is guarded and located on the captain's sub-panel. The 
switch is spring loaded to the down position and has an 
unmarked test (up) position. 


BETA RANGE TEST SWITCH 


The BETA RANGE TEST switch is used when the beta 
back-up system is tested on the ground. It is a two 
position, spring loaded switch located on the left side of the 
captain’s sub-panel. 
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POWER LEV TEST BUTTON 


The test button switch and light unit is used to test the beta 
back-up circuit though the power lever microswitch. It is 
labeled PWR LEV TEST and is located on the captain's sub 
panel below the BETA RANGE TEST switch. 


FIRE AUTO PROP 
BELL FEATH 
MUTE TEST 


POWER LEV 
TEST 


PROP OVERSPEED GOV TEST 
1. AT IDLE HOLD SWITCH IN UP POSITION 
2. ADVANCE POWER LEVERS SLOWLY 
3. OBSERVE PROPS GOVERN AT 70% Np 


Figure 7-40; Propeller Test Switches 
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DETAILED DESCRIPTION 
PROPELLER BLADE ANGLE 


Blade angle is the angle between the chord of the propeller 
and the propeller's plane of rotation. Due to the normal twist 
of the propeller the blade angle from the hub to the tip will 
be different. Blade angle for the DHC-6 is measured at the 
chord, 30 inches from the propeller's hub. The blade angle 
range of the three bladed propeller used on the series 300 
Twin Otter extends from -15° (full reverse) to +87° (full 
feather). 


BASIC PROPELLER THEORY 


There are certain theoretical basics that need to be 
understood clearly at the beginning in order to understand 
the operation of the propeller: 


ie There are only two mechanical stops for the propeller 
at -15° and +87°. 


Z. A loss of oil pressure to the propeller dome (for 
whatever reason), will cause the propeller to feather. 


a Unrestricted oil pressure to the propeller dome will 
cause the propeller to go towards max reverse. 
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4. All blade angles less than 87° are achieved with a 


certain degree of oil pressure in the propeller dome. 


2: There are two devices which regulate the oil 
pressure to the propeller under normal operations; 
the primary governor, and the beta reverse valve. 


6. Only one device (the primary governor or beta 
reverse valve) restricts oil flow to the propeller dome 
at any one time. 


If at any point in time you have any questions about this 
system, refer back to these basic theories to see if you 
clearly understand them. 
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Figure 7-41; Propeller Blade Angle Ranges 
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Feather 87° blade angle Mechanical stop in propeller dome, can 
be adjusted. 


Constant Speed Range 75 to 96% Np Prop speed controlled by CSU section of 
propeller governor. 


Contact Angle 21° blade angle Point at which low-pitch stop nuts contact 
propeller piston and begin to move low- 
pitch stop (feedback) ring. 


Prime Blade Angle 17° blade angle Low-pitch stop (feedback) ring movement 
has repositioned Beta valve - oil flow to 
propeller governor (CSU) is restricted. 


Idle Blade Angle 11° blade angle Blade angles set by Beta reverse valve 
low pitch stop (feedback) ring when 
power lever is at idle. 


Beta Backup Activation 9° blade angle Backup Beta solenoid valve actuated by 
travel of low pitch stop (feedback) 
ring stops flow of oil to prop, Beta 
light cycles. 


Beta Range - Idle Power +11° to -2° blade angle Blade angle changes as power lever 
moves rearward with no change in 


Nc. 


Reverse -2° to -15° blade angle As set by Beta reverse valve low pitch 
stop (feedback) ring and power lever 
movement in the power lever 
reverse range. 


Max Reverse -15° blade angle Set by mechanical stops in prop dome 
which limits piston travel - not adjustable. 


Figure 7-42; Prop Blade Angle Prescription 
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PRIMARY GOVERNOR 


The primary governor is mounted on the propeller reduction 
gearbox front case. It is otherwise known as the constant 
speed unit. 


The primary governor modulates the oil pressure in the 
propeller dome to change blade angle in order to maintain 
constant propeller speed. The primary governor can 
maintain any selected propeller speed range from 75% NP 
through 96% NP. 


The primary governor is set by the propeller lever. The 
primary governor is functioning and the propeller is in the 
constant speed range anytime the propeller rom matches 
the propeller lever position. 


The propeller lever adjusts the primary governor to maintain 
a specific value between 75% NP and 96% NP. The pri- 
mary governor, mounted on the propeller reduction gearbox 
front case, has two functions: it selects constant propeller 
rpm, and it can also feather the propeller. 
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igure 7-43; Primary Governor 
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PRIMARY GOVERNOR FUNCTION 


The balance or imbalance of opposing forces determines 
the blade angle of the propeller. Although the feathering 
springs and centrifugal counterweights exert forces on the 
propeller to drive the blade angle toward high pitch and 
feather, oil pressure attempts to maintain low pitch and high 
rpm. The primary governor adjusts the propeller rom by 
controlling the oil supply to the propeller dome mechanism. 


An integral part of the primary propeller governor is the 
governor pump. This pump is driven by the NP shaft and 
raises the engine oil pressure to approximately 385 psi for 
use by the propeller governing system. A relief valve 
regulates the pump output pressure. 


After passing through the pump the oil passes through the 
beta backup solenoid valve, the beta reverse valve, and 
then reaches the primary governor. After passing through 
the primary governor, the oil enters the propeller dome 
through a transfer sleeve. There is a constant leakage of oil 
from the dome to the reduction gearbox. This leakage 
ensures that oil does not stagnate within the propeller dome 
and congeal in cold temperatures. The oil that leaks into the 
reduction gearbox is scavenged by the engine oil system 
and returned to the rear portion of the engine where it is 
cooled and filtered. If the supply of oil to the propeller dome 
is interrupted for any reason the propeller will feather. 
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For propeller speed reference the primary propeller 
governor uses a set of rotating flyweights that are geared to 
the propeller shaft. The flyweights compare governor set 
speed to actual propeller rotational speed. The governor set 
speed is represented by a spring force inside the governor 
which is set by the position of the propeller levers. 


The flyweights are connected to a free floating pilot valve. 
The position of the pilot valve determines how much oil 
pressure will be supplied to the propeller dome. The slower 
the flyweights are turning in relation to the desired reference 
speed, the lower the position of the pilot valve. In this case 
the set spring force exceeds the flyweight force. If the 
propeller and flyweights turn faster than the governor set 
speed, the resulting centrifugal force causes the pilot valve 
to rise inside the governor thus decreasing the oil pressure. 
In this case the flyweight force exceeds the set spring force. 
Here are a few examples: 


The airplane is in normal cruising flight with the propeller 
lever set at 75% NP and the propeller actually turning at 
75% NP. The flyweights will be in their center, or "onspeed" 
condition. The pilot valve is also in the center position. This 
"onspeed" configuration provides constant oil pressure to 
the propeller dome mechanism which therefore maintains 
constant pitch and rpm (Figure 7-44). 


If the crew begins a descent without changing power the 
airspeed increases. This speed increase decreases the 
angle of attack of the propeller blades causing less drag on 
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Primary Governor Function (continued) 


the propeller, thus beginning to increase its rom. The 
flyweights, in turn, start to rotate faster developing additional 
centrifugal force. The additional centrifugal force causes the 
pilot valve to rise allowing less oil to enter the propeller 
dome (Figure 7-47). The decreased oil pressure results in a 
higher pitch and a reduction of propeller rpm, therefore, 
returning the propeller to its original rpm setting. As the 
propeller speed decreases the flyweights will slow down, 
and the pilot valve returns to the equilibrium position to 
maintain the selected propeller rpm. 


Likewise, if the airplane transitions from cruise to climb, or if 
engine power is reduced without any change in propeller 
controls, the airspeed will decrease and the propeller rom 
will start to drop. The flyweights in the propeller governor 
will slow down as the propeller rom decreases and the pilot 
valve will lower. When the pilot valve moves down more oil 
pressure is supplied to the propeller dome Figure 7-46). 
Higher oil pressure results in lower propeller pitch causing 
an increase in rpm. As the propeller increases to its original 
rpm setting the flyweights speed up, and the pilot valve 
returns to its equilibrium or "onspeed" position. 


The flyweights and pilot valve continuously make small 
adjustments that change the propeller blade angles in order 
to maintain constant propeller rom. The cockpit propeller 
levers adjust where the equilibrium or "onspeed" condition 
will occur. 


FOR TRAINING PURPOSES ONLY 


PAGE DOWN 


PREVIOUS 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


The crew can select any constant speed from 75% NP 
through 96% NP. As per the AFM, 96% NP is used for take- 
off and for initial climb. Normal climb is recommended at 
91% NP, however, for noise reduction 75% NP is often 
used. For all cruise settings 75% NP is used. 


The propeller primary governor cannot maintain the 
selected propeller rpm if power and airspeed are reduced 
below the governing range. For example, with the 
progressive reduction of power and airspeed during final 
approach the propeller and rotating flyweights will tend to 
go to the underspeed condition. In the underspeed 
condition, the pilot valve drops thus increasing the oil 
pressure to the dome and decreasing the propeller pitch as 
power and airspeed are reduced. At this point, the primary 
governor will not be restricting any oil flow to the propeller 
dome. Since a reversible propeller is capable of continuing 
into negative or reverse blade angles the beta reverse valve 
is necessary to prevent the blade angle from decreasing 
beyond the predetermined value of 11°. 


When the primary governor becomes incapable of 
maintaining the onspeed condition the propeller rom will fall 
below the selected governor rpm setting. This indicates that 
the beta reverse valve is operational and the propeller is in 
now in beta mode and no longer in constant speed mode. 


In the event of a governor control linkage failure an external 
spring on the top of the governor will move the governor set 
speed to 96% NP. 
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Figure 7-44; Propeller Schematic - Onspeed 
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Figure 7-45; Primary Governor - Onspeed Figure 7-47; Primary Governor - Slight Overspeed 
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Figure 7-46; Primary Governor - Slight Underspeed 
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BETA REVERSE VALVE 


During underspeed conditions, as the governor decreases 
blade angle, eventually a hydraulic stop is reached limiting 
the propeller blade angle from decreasing below a preset 
fine blade angle of 11°. This additional mechanism is 
referred to as a beta reverse valve (also refered to as a 
hydraulic low pitch stop). 


Once on the ground the propellers can be used to assist 
with stopping the aircraft as well as for taxiing in reverse by 
operating the propellers in beta range. The beta reverse 
valve controls the propeller blade angles in the beta range 
as selected by power lever. 


The beta reverse valve must not be confused with the beta 
back-up valve, which serves a totally different purpose and 
will be discussed later in this chapter. The beta reverse 
valve limits the propeller blade angle from decreasing below 
a preset value when the propeller governor is unable to 
maintain the propeller rom that has been selected with the 
PROP lever. 


The beta reverse valve is a sliding piston that has the ability 
to restrict oil flow to the propeller dome. When the propeller 
is no longer in the constant speed range the primary 
governor is no longer restricting oil flow to the propeller 
dome. The beta reverse valve will now restrict oil flow to 
control the blade angle of the propeller. 
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The beta reverse valve is moved mechanically by a 
feedback mechanism from the propeller shaft. As the blade 
angle decreases, a feedback ring will start to move at 21°. 
At 17° the beta reverse valve will start to restrict oil flow to 
the dome. At this point the propeller rpm will not be 
constant and will be less than the selected value on the 
propeller levers in the cockpit. Once the beta reverse valve 
starts to move the power levers become interconnected to 
it. At this point, the beta reverse valve is controlled by input 
from the power levers and blade angle change. Blade 
angle will change as the power lever is moved in the 
cockpit. 


Figure 7-48 shows the beta reverse valve restricting oil flow 
to the propeller with the primary governor wide open in 
complete underspeed. 
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Figure 7-48; Propeller Schematic - Beta Range 
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PROPELLER BETA RANGE 


The propeller beta range is the segment in the overall pitch 
range of the propeller blades in which the blade angle is 
directly controlled by the power lever. It extends from +17° 
in the forward thrust range to -15° in the reverse thrust 
range. Propeller NP values less than propeller lever settings 
indicate that the propeller is in the beta range. The beta 
reverse valve controls the blade angle while the fuel topping 
governor (NF governor) limits the propeller speed in the 
reverse range. 


The point at which beta control will commence is at a blade 
angle of 17°. This is not reached at a specific NG setting or 
power lever setting as it will vary with the conditions of 
flight. At higher airspeeds the beta range may be delayed 
even with the power retarded as the propeller rom may still 
be in the constant speed range. 


At IDLE, the propeller blade angles are at approximately 
+11°. For ISA conditions, at sea level, this will yield a 
propeller speed of approximately 44% NP. Further 
movement of the power levers aft into the reverse range 
progressively decreases propeller pitch by opening the beta 
reverse valve and allowing additional oil to drive the 
propeller towards max reverse blade angle. Between 11° 
and -2°, movement of the power levers only controls the 
propeller blade angle via the beta reverse valve. This is 
known as the null range since the engine will maintain the 
same NG even though the power levers are moved. In 
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order to increase the reversing effect, further aft movement 
of the power levers decreases the propeller pitch while 
increasing the engine speed, resulting in an increase in 
torque. Engine speed will start to increase from 
approximately -2° propeller blade angle until full reverse 
thrust is reached at -15°. 


In summary, while in the beta range the power levers alone 
have the ability to control both blade angle and engine 
power output. This gives superb aerodynamic control of the 
aircraft via one control mechanism, and, in part, contributes 
to the excellent short approach and landing capabilities of 
the aircraft. 


It is critical that the propeller remain in the beta range 
during reverse for complete propeller control. As the engine 
speed is increased it is possible for the propeller to reach 
the rpm of the governing range. To prevent the propeller 
from reaching 96% NP in reverse a cable and lever 
mechanism, controlled by the power lever, resets the NF 
(fuel topping) governor to a lower speed setting (91% NP). 
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OVERSPEED GOVERNOR NOTES 


Since the PT6's propeller system is driven by a free turbine 
(independent of the engine's compressor), overspeed can 
rapidly occur if the primary governor fails. The overspeed 
governor is designed to provide protection against 
excessive propeller speed in the event of primary governor 
malfunction. 


The propeller overspeed governor is mounted on the engine 
reduction gear casing. In the event of a primary governor 
failure, it provides automatic control of a propeller 
overspeed condition by restricting oil flow to the propeller 
dome. The restriction of oil flow permits the propeller to 
maintain the blade angle that will yield 101% NP. The 
overspeed governor is similar in construction to the primary 
governor, with the exception that you cannot change the 
spring setting. It has a preset value of 101% NP. 


Page 7-81 


FOR TRAINING PURPOSES ONLY November 2010, Revision 5.0 


MAIN MENU 


PAGE UP 


BETA BACK-UP SYSTEM 


The propeller beta back-up system prevents the blades of 
either propeller from being driven into reverse pitch in the 
event of a failure of the beta reverse valve. The installation 
consists primarily of a beta back-up solenoid shutoff valve, 
a beta microswitch actuated by each propeller slip ring, a 
single power lever operated microswitch, a test switch and 
electrical relays. A caution light is also included to indicate 
disarming of the beta back-up system. 


The beta back-up system plays no part in the normal control 
of the propeller during flight, ground handling, or reverse. 
The beta backup valve is always open and does not affect 
oil supply in any way. 


Normally, the propeller blade angle does not decrease 
below +11° unless the power lever handgrip is twisted and 
the power lever moved aft of the idle stop. 


If the blade angle was to decrease to +9° or less, the 
microswitch closes by the movement of the feedback ring. 
With the power lever handgrips not twisted, the beta back- 
up solenoid will be energized closed thus stopping all oil 
supply to the beta reverse valve allowing the blade angle to 
increase. The beta back-up valve will be de-energized and 
open again when the propeller blade angle increases 
sufficiently to move the feedback ring away from the 
microswitch. The propeller will cycle back and forth, 
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activating and de-activating the microswitch, in the range of 
+9 to +11°. This condition will occur if the beta reverse 
valve fails to stop the propeller at the normal idle position of 
#11". 


When the crew twists a power lever grip (an action which is 
necessary before selecting zero thrust or reverse), a small 
microswitch in the area above the power levers opens and 
prevents electrical flow to the beta back-up valve. As the 
power levers are moved toward reverse, the beta lights will 
illuminate when the beta microswitch closes. However, the 
beta back-up valve will not function because the power 
lever microswitch is open interupting the electrical flow. In 
other words, the action of twisting a power lever handgrip, 
opens the respective beta back-up circuit prior to the beta 
microswitch closing (which would complete the beta back- 
up Circuit). 


After reverse is selected and the power levers are returned 
to the idle position, the propeller blade angles may still be in 
the reverse range. Since the handgrips are no longer 
twisted, the beta back-up valve has electrical power and 
would close to stop oil supply to the propeller. To prevent 
this, anytime reverse is selected, the beta back-up system 
is disarmed if the power levers are returned to idle and the 
blade angle is still in the reverse range. This is indicated 
with the BETA BACK UP DISARMED light in the cockpit 
which should not exist for more than a couple of seconds as 
the propellers return to the idle blade angle of 11°. 
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BETA BACK-UP SYSTEM (continued) NOTES 
The following chart displays the key differences between 
the beta reverse valve and the beta back-up valve. 
BETA REVERSE BETA BACKUP 
VALVE VALVE 
Mechanically Electrically 
Operated Operated 
Modulating Valve: Solenoid Valve: 
Infinite Range of Either Fully 
Positions Open or Fully 
Closed 
Operates Every Only Operates 
Approach, Landing, During Abnormal- 
Taxi and When ities—Very Rare 
Engine is Idling 
Figure 7-49; Beta Reverse Valve vs. Beta Backup Valve 
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FUEL TOPPING (NF) GOVERNOR 


The NF governor, sometimes referred to as the fuel topping 
governor, is an integral part of the propeller system. Its 
function and purpose are very different during forward and 
reverse thrust operation. 


The function of the NF governor is to reduce fuel being sent 
to the engine by means of a pneumatic pressure signal to 
the FCU. 


During forward thrust operation the sole function of the NF 
governor is to protect the engine against a power turbine 
overspeed by limiting fuel flow. The NF governor will cause 
the FCU to limit fuel supply to the engine if the actual 
propeller rotational speed is greater than 6% higher than 
the speed selected with the PROP lever. In forward flight 
with the propellers set at MAX RPM, the NF governor will 
begin to govern at 102% NP. With the propellers set to 
minimum governing (75%), the NF governor will begin to 
govern at 81%. It is important to understand this because if 
the primary governor fails in cruise flight, the NF governor 
will begin to govern before the overspeed governor. Any 
governing achieved by the NF governor will result in a 
power loss as fuel is reduced. 


During reverse thrust operation the function of the NF 


governor is to ensure that the propeller speed never 
reaches 96%, which has been selected with the PROP 
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levers. This ensures that the primary governor is under- 
speeding and does not interfere with the oil supply to the 
propeller already restricted by the beta reverse valve. 


When the power levers are moved aft of the idle position, 
the NF governor is mechanically reset to 5% below the 
selected propeller governor rpm. In reverse, the only 
possible selection on the PROP levers is MAX RPM, or 
96% NP. Whenever the power levers are aft of the idle 
position, the NF governor will limit fuel supply when the 
propeller speed reaches 91% NP. This ensures that the 
propellers never reach the onspeed value of 96% NP, 
therefore, maintaining the control of the oil supply to the 
propeller with the beta reverse valve. 
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AUTOFEATHER SYSTEM 


The aircraft incorporates a torque sensitive autofeather 
system to automatically feather the propeller of a failing 
engine and simultaneously inhibit the autofeather system of 
the opposite engine. 


The autofeather system includes power lever operated 
microswitches, torque pressure switches, solenoid valves, 
and an isolation relay. The autofeather system was 
standard equipment on all series 300 aircraft. Earlier series 
100/200 aircraft may be refitted with an autofeather system 
if required by their regulatory authority or if desired by the 
aircraft operator. 


The early versions of the autofeather system gained a 
reputation for unwanted activation for fully functional 
engines. Several modifications were made, both by service 
bulletin and line production improvements, to eliminate 
these problems. One of the most significant changes was 
the introduction of a 2 second delay requiring a full 2 
seconds of torque loss before autofeather would occur. 
Another significant change was a modification to prevent 
any single fault in the system from inadvertently feathering 
a propeller. The final version of the system has proven to be 
reliable. 
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The autofeather system requires three things to arm: 


ly System selected on 

2: Power levers reach an angle that contacts the 
microswitches (normally at 86-88% NG) 

So Torque pressure reaches the specific value of the 


pressure switch (varies with modification between 
18 psi and 30 psi) 


The autofeather system requires one thing to activate: 


ll. Torque drop to 11 psi for 2 seconds on one engine 
with the conditions above met 


Autofeather is approved only for take-off. The aircraft flight 
manual prohibits use of the autofeather system during 
approach and landing. 


Autofeather is usually selected on after start. When it is 
selected, the SELECT light should illuminate. The only 
function of the SELECT light is to indicate that the system 
has been selected on. 


As take-off power is being set it is imperative to confirm that 
the autofeather system arms. 


As the power levers are advanced through approximately 
86% to 88% NG and torque rise between 18 psi and 30 psi, 
the ARMED light will illuminate as the associated torque 
switches have closed to complete the autofeather circuit. 
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AUTOFEATHER SYSTEM (continued) 


If during take-off, a power loss was experienced, the failed 
engine’s torque switch will open as torque falls below 11psi. 
The ARMED light goes out and the 2 second time delay 
relay is energized. After 2 seconds, the autofeather solenoid 
valve opens, and the propeller oil is dumped from the 
respective propeller dome allowing the propeller to feather. 


The autofeather system is designed to feather only one 
propeller. Once the autofeather system is activated the 
torque switch on the opposite engine is de-energized in 
order to prevent this propeller from feathering. 


If the power levers are moved back to the idle position, the 
power lever switches will be de-activated and auto- 
feathering will not occur or the propeller may unfeather if 
engine oil pressure is still available. 


If an engine fails while the autofeather system is on, the 
power lever of the failed engine should not be retarded until 
autofeathering is complete. This will ensure that power to 
the autofeather system is not turned off by the action of 
retarding the power lever. 
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Figure 7-72. Autofeather SystemNArmed 


Figure 7-50; Autofeather System - Armed 
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NOTES 
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Figure 7-51; Autofeather System - Activated 
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PROPELLER SYNCHRONIZER 


A Woodward master/slave propeller synchronizer 
installation is available. Although the system worked well, 
very few aircraft were manufactured with this option. 


The propeller synchronizer system includes magnetic speed 
pickups in each overspeed governor, a synchronizer 
controller, an actuator mounted on the right engine, and a 
trimmer connected to the primary propeller governor reset 
mechanism. The left propeller is the master and the right 
propeller the slave. The system operates over a very 
narrow band. If this band is exceeded the system will be 
automatically inhibited, thus preventing serious spool down 
of the slave engine if the master engine fails. 


The system is controlled by a two position ON-OFF switch 
on the co-pilot's instrument panel labeled PROP SYNC with 
ON and OFF positions. Prior to turning the system on, the 
propellers should be manually synchronized by the propeller 
control lever to within 2.5% NP. When on, power is applied 
to the solid-state controller. The magnetic pickups in each 
overspeed governor transmit rpm signals to the controller. 
The controller determines the error difference between the 
input signals. It then computes and amplifies a pulsating 
corrector signal that is transmitted to the step motor 
actuator on the right engine. The actuator motion is applied 
through the rod trimmer to the primary governor of the right 
propeller, adjusting the rpm precisely to that of the left 
propeller. A blue light will illuminate when the PROP SYNC 
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switch is ON. The synchronizer switch should be OFF for 
take-off and landing, during ground operation, and during 
engine-out operation. If the propellers go out-of-sync during 
operation the switch should be selected OFF and the 
propeller manually synchronized and then selected ON 
again. 
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Figure 7-52; Propeller Synzhronizer Schematic 
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NORMAL OPERATIONS 


Propeller system checks that should be completed to 
ensure proper operation are: the autofeather system check, 
the overspeed governor check, the beta back-up system 
check, the power lever microswitch check, and the RESET 
PROPS caution light check. All checks are required prior to 
every take-off with the exception being the overspeed 
governor check. 


AUTOFEATHER SYSTEM CHECK 


The two position AUTO FEATH TEST switch is guarded and 
located on the captain's sub-panel. The switch is spring 
loaded to the down position and has an unmarked test (up) 
position. This switch facilitates a ground test of the 
autofeather system with the engines operating at low rom 
by bypassing the power lever operated microswitches. 


Since there have been various modifications of the 
autofeather system, the AFM should be checked for the 
specific autofeather test procedure that is applicable for 
your aircraft. At S/N 471 a key change was introduced; a 
two second time delay when power is lost prior to 
feathering. The following procedure (AUTOFEATHER 
SYSTEM CHECK) is from Revision 3.1 of the FlightSafety 
checklist. It represents the most recent autofeather 
installation with the time delay relays. 
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NOTE 


For aircraft with the improved autofeather system with 
the 2 second delay and new autofeather pressure 


switches. 

1. POWER Le@VEFIS ........c:cceccccccie PORE t= sone esas ss RRO ccecececeeeee IDLE 
2. OIL PRESS 4@IL TEMBReieae... rete... ABOVE 40psi & 10°C 
3. PROP L@VEIS .........ccccccccecececeeceeeeeeeeeeees FEATHER, THEN MAX RPM 
4. POWER Leéversier: Steer... Bets cccccccsess REVERSE, THEN IDLE 
5. AUTOFEA BAB RESWItG hittin. cee «cece cececcecccticecscscsssesedeceeees SELECT 
6. POWERUBeGViers ireretts.... setter: «ssuesesesecececatanaes ADVANCE TO 30 PSI 
7. AUTOFEATHER TEST Switch ..............ccceeees TEST, CHECK ARM 

LIGHT ILLUMINATES 
BalsEF MIROW ERY ECVE. ....ctt tee... iesccssenceesceeseeeeeeees SHARPLY TO IDLE 
QSUERNRROBELLER SW e.4¥ <....:... FEATHERS AFTER 2 SECONDS 
10. RIGHT POWER LeVE?P ...........cccccccccecseseceseeeeccececssesssaecaeeeeeeeeees IDLE 
TBRIGHT PROPERBWER..c.c::ccccccsse2sceccescsseceeeeees DOES NOT FEATHER 
2” LEF RRORELLER jw ecacaveiseesesuseedecdiesinavideweseccteneaaa ce UNFEATHERS 
13. AUTOFEATHER TEST Switch ...........cccccececesseseseseseeeeeeseeeeeees OFF 
V4. POWER LOVES ...:.:ccccccccesscescsssessacecececneceeseess ADVANCE TO 30 PSI 
15. AUTOFEATHER TEST Switch.................c000 TEST, CHECK ARM 

LIGHT ILLUMINATES 
16. RIGHT POWER LEVET ..........cccccccccceeeeseeeeeeeeaeees SHARPLY TO IDLE 
17. RIGHT PROPELLER................. FEATHERS AFTER 2 SECONDS 
TS LIEPT POWER Leven iizictecsstecadedesveerQiecusectivessuedte havicsedievevtoess IDLE 
19. LEPT PROPELLER ei iececistestice cteeatects a ealades DOES NOT FEATHER 
20. RIGHT PROPELLER wis icscccaesticcesseaazivasdecieseaactesactane UNFEATHERS 
21. AUTOFEATHER TEST Switch... OFF AND GUARDED 
22. POWER LEVESS ........cccecccecceeeeecteceeeeeeeeseeenees ADVANCE TO 88% No 
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AUTOFEATHER SYSTEM CHECK (continued) 


OVERSPEED GOVERNORS 


22 PIG coitessedesucrsiectbares insstrerncesidcatteaes CHECK ILLUMINATES TO NP GOVERNORS 
23. LEFT POWER L@V6E wicccdhsssniccnsnesddssennrinccverss LESS THAN 88% Ng 
2A ARM LIGHT visi cisiesetiniticiecasatdecsndenedseaionii nattavtanacsnestebabensaniadiens OUT 
25. LEFT POWER L@VEP ou....ccccssssscccecsssesscececsssssncsessancccsssscncases 88% No 
26. RIGHT POWER Lever .aesscssssssssssssssssssssessseeee LESS THAN 88% Ng “Pune PRESSURE 
AT RW IGA cxssssisscjervincesacsvsatersnernsistvcsrtsisnaadensisncneaviansmanaiad OUT — Din — gaurorearten — ise 
LENOID VALVE 
28. POWER Le@V6NS sicinciiAicnsitioi eit hie ees ei eeiesieieeeeeen IDLE TIME DELAY f TIME DELAY 
RELAY RELAY 
29. AUTOFEATHER SWitch .....ccccsssccsssscessseeesseneeseen AS REQUIRED DRAIN TO 
TORQUE 
' PRESSURE 
ff fy 
TORQUE SWITCH ‘ 
TORQUE 
PRESSURE 
SWITCHES. 
AUTOFEATHER SWITCH 
LEGEND 

] GOVERNOR PUMP PRESSURE 

[i Low PRESSURE 

static FLuip 

[i ELECTRICAL POWER 

Figure 7-53; Autofeather System - Testing 
Page 7-91 


FOR TRAINING PURPOSES ONLY November 2010, Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


FlightSafety. 
international 
TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 
PROPELLER OVERSPEED GOVERNOR CHECK PROPELLER OVERSPEED GOVERNOR CHECK 
(continued) 

There are two different systems available for testing the 
propeller overspeed governor. 3. PROP GOV TEST Switch... ag... See... Wee... a> SELECT 

4. POWER LOVEMS ...0.ccscccccsessss gta scsseeecsees ADVANCE TO 70% Np 
The first system has a propeller overspeed governor test (0) 00 ee i ee ADD 5 PSI 
switch located on the co-pilot's sub-panel. It is a guarded, 6. Check that both propellers govern at 70% Np. 
three position switch marked PROP O/SPEED TEST, LEFT 7. POWER LEVenS 24. . BEBE... COM QA. Ss ccstencses Meseseessesssnaeenes IDLE 
and RIGHT. This switch is spring loaded to the center CH eee ES CHECK STABILIZED IDLE 
position. Selection to the LEFT or RIGHT allows for testing 9. PROB GOW, TEST SWitGteetl se sceeecssseeseeeass OFF/GUARDED 
of each overspeed governor. When advancing the 
respective power lever, the respective propeller governs at 
approximately 70% NP. 
If Mod 6/1323 is incorporated, the propeller overspeed test 
switch is located on the captain's sub-panel. It is a guarded 
two position switch labeled PROP O/SPEED TEST with a 
down (off) position and an unmarked, up (test), position. 
When this modification is incorporated the overspeed 
governor test can be done on both engines at the same 
time, or if desired, one engine at a time. The following 
procedure is from Revision 3.1 of the FlightSafety checklist. 

CAUTION 
The PROP GOV TEST switch must not be selected or 
released while either engine Ng is above idle. 
1. POWER L@VCISHREMET. .....cccrssccscace MM sonctaccascaczssanssaserseennaddateneasaas IDLE 
2. PROP LeVers ::. MRR a sescccatcaaneciedvsauacadesesaadcadchaagesaaeabanntcs MAX RPM 
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BETA BACK-UP SYSTEM CHECK BETA BACKUP SYSTEM CHECK (continued) 
A two position, spring loaded switch labeled BETA RANGE 8. RIGHT POWER LEVE? .......cccccesseeseeteteteseseees TO REVERSE UNTIL 
TEST is located on the left side of the captain’s sub-panel. ea LUMINATES 
The switch is connected to the beta back-up solenoid on 9. BETA RANGE TEST Switch... ceee esse eeees ee eeeeeeeeeeeae TEST 
each engine and facilitates an individual check of each 10. CHECK......0 "R RNG" & "BACKUP DISARMED" CYCLES TWICE 
propeller beta back-up system on the ground. When 11. BETA RANGE TESiswitchaeer.....Seeeenee.... Weer ceca OFF 
selected to the ON position the switch bypasses the power 12. RIGHT PCB GN NGM... (Oe. cc<resnssscarsseceacessoressesseneseass IDLE 
lever microswitch so that when the power lever handgrip is 13. PWR LEV@iESTABUUtONs...... Meter. oeccceeseececeeees PRESS AND HOLD 
twisted, the back-up system is not de-energized. As the 14. GREENGEIGH Tee... ORR csc ccceeececccctereeceeeeeeeeees ILLUMINATED 
power lever is moved back from idle and the blade angle 15. BVVIR LEWATIES T"BULON ..:1:2.0.5:c 8 Bhesescesecescccceccecccucsesasscees RELEASE 
reaches 9°, a further decrease in propeller blade angle is 
prevented. The propeller blades will cycle between 9° and 
11° as if an actual failure of the beta reverse valve occured. POWER LEVER MICROSWITCH TEST 
At the same time the BETA RANGE indicator lights and the 
BETA BACKUP DISARM annunciator lights illuminate Mod 6/1492 incorporates a test button switch with an 
intermittently. The following procedure (BETA BACK-UP integral green light to provide a check that the power lever 
SYSTEM CHECK) is from Revision 3.1 of the FlightSafety microswitch contacts are closed when the power levers are 
checklist. not twisted. This check, which is incorporated with the beta 
back up system check, confirms the integrity of the entire 
1. POWER LeVers .......0:::cececagttectieee tee IDLE beta back up system electrical circuit. The test button switch 
2. PROP L@VEPS s22cc0sc.cccccuutthe MER ers eccceees MMM owes ccceees EE, MAX RPM and light unit is labeled POWER LEV TEST and is located 
3. LEFT POWER Leva Wize. am, ..Weem....... TO REVERSE UNTIL on the captain's sub panel below the BETA RANGE TEST 
"L RNG" LIGHT ILLUMINATES switch. The light bulb is connected to the caution light test 
4. BETA RANGE TEST Switchiicth Sia.......ssseeescaaleritececsseeeee TEST Circuit. 
5. CHECK ... Sees "L RNG" & "BACKUP DISARMED" CYCLES TWICE 
6. BETA RANGES SiS WItC........ MPs .cecasccscescsssscesssessecececanaecens OFF 
HUE POY Be ee ee eset sets chaste ssn aenaewtanensiamhussinceandael IDLE 
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RESET PROPS CAUTION LIGHT TEST 


A caution light inscribed RESET PROPS is installed on the 
caution light panel and illuminates if the power levers are 
retarded below the 75% NP position with the propeller 
levers set at 91% NP or less. It indicates the necessity of 
advancing the propeller levers to full INCREASE before 
moving the power levers into the beta range. The caution 
light electrical circuit is energized through two micro- 
switches connected in series, one operated by the left 
propeller lever and the other by the right power lever. The 
following procedure is from Revision 3.1 of the FlightSafety 
checklist. 


Tz PROP L@ VOUS eeu siicdsests ihedecees cou deeei ieiecdeeescuegeievessenderessaanegeenes MIN GOV 
2. RESET PROP Caution Light...................:ceceeceeceeneceeceeeeeeeeeeeeeneneees ON 
3: PROP LOV6MS wesdecsecrsesdiveends cds wap shercit senesced aeen: MAX RPM 
4. RESET PROP Caution Light...................::::ceccceeceeeeeeeeeseeneeneneeeees OFF 
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ABNORMAL OPERATIONS 
PRIMARY GOVERNOR FAILURE 


A primary governor failure can be recognized by an 
overspeeding propeller. If the propeller is rotating faster 
than the value set by the propeller lever the primary 
governor may have failed. If the primary governor fails with 
the propeller lever in the MAX RPM position, the overspeed 
governor should control the overspeed at 101% NP. The 
overspeed governor’s pilot valve would rise, reducing the 
flow of oil to the propeller dome as oil is drained out of the 
base of the overspeed governor (Figure 7-54). 


If, however, the primary governor fails with the propeller 
lever in the MIN GOV position, the NF governor will control 
the propeller around 81-82% NP. This is due to the NF 
governor being set to 6% above the propeller lever position. 


Depending on where the propeller lever has been 
positioned either the overspeed or NF governor may have 
authority. If a primary governor failure is recognized the 
appropriate checklist should be conducted. The following 
procedure is from Revision 3.1 of the FlightSafety checklist. 


1; PROP LEVENS ean 2 o'¢4 fad esse oad eh cane Dee wadanede MAX RPM 
2. Continue Flight Using Overspeed Governor. 
3. Land as soon as possible. 
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Figure 7-54; Primary Governor Failure Schematic 
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PROPELLER OVERSPEED (GREATER THAN 
101.5% NP) 


The overspeed governor is set at 101% NP. If the propeller 
overspeeds at a value greater than 101.5% NP, the 
overspeed governor may have failed. Upon recognition, the 
appropriate checklist should be conducted. The following 
procedure is from Revision 3.1 of the FlightSafety checklist. 


1. Power Lever (Affected Engine) ....................2005: IDLE 
2. Reduce Speed To ................0.-2. NOT BELOW 1.3 X Vg 
3. PROP Lever (Affected Engine) ................-004. FEATHER 


If propeller does not feather: 


4. DO NOT shut down the engine. Continue flight at minimum safe air 
speed and minimum safe altitude. 


5. Land as soon as possible. 
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INTERMITTENT BETA RANGE LIGHT 


An intermittent beta range light indicates that the propeller 
is being prevented from going into reverse by the beta 
back-up system. The beta reverse valve has failed and is 
unable to restrict oil flow to the propeller dome while in the 
beta range. A failure of the beta reverse valve can only be 
recognized in the beta range of propeller operation. If an 
intermittent light occurs during “onspeed” operation, careful 
diagnosis should be made. The following procedure is from 
Revision 3.1 of the FlightSafety checklist. 


NOTE 
An intermittent BETA RANGE light indicates that the Beta backup sys- 
tem is preventing the propeller from going into reverse, which may 
result in a light buffet, controllable yaw, and bank toward the affected 
propeller. 


WARNING 
DO NOT twist the power lever handgrips or pull the BETA SYS circuit 
breaker, as either of these actions will result in an UNCOMMANDED 
REVERSE. 


1.PROP Levers. .2cociee eee eae neon MIN GOV (until landing) 
2. POWER Levers ............. ADVANCE TO MINIMIZE BUFFET 
3. Land as soon as possible. (During approach, maintain symmetric 


torque on both engines to touchdown). 
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BETA RANGE LIGHT ILLUMINATES STEADY BETA RANGE LIGHT ILLUMINATES STEADY 
(continued) 


Steady illumination of the beta range light indicates the beta NOTE 

microswitch has failed closed. The microswitch should only Normal power may be used (Affected Engine) to complete the flight. 
close if the respective propeller reaches 9°. If, however, the (The Beta backup system will be inoperative) 
microswitch failed closed in flight, the beta back-up system 

would think there was a propeller reversal, closing the beta 

back-up solenoid valve. This would stop the supply of oil to 

the propeller dome causing the propeller to slowly feather. 

Upon recognition, the appropriate checklist should be 

conducted. The following procedure is from Revision 3.1 of 

the FlightSafety checklist. 


NOTE 
Steady illumination of the BETA RANGE light will result in an 
increase in torque and a decrease in Np as the propeller feath- 
ers. 


= 


. Confirm that the beta light is steadily illuminated and not cycling 
slowly 


Power Lever (Affected Engine) .............. RETARD TO IDLE 

. Propeller Lever (Affected Engine)..............-.... FEATHER 

BETA SYS Circuit Breaker (Main Panel) ................. PULL 

PROP Lever (Affected Engine), Nese “Seseeee. . lee . MIN GOV, 
THEN SET AS REQ’D 

. POWER Lever (Affected Engine) ............... AS REQUIRED 


ak ON 


(o>) 
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PROPELLER REVERSAL 


A propeller reversal in flight requires immediate attention. 
Upon recognition, the appropriate checklist should be 
conducted. The following procedure is from Revision 3.1 of 
the FlightSafety checklist. 
CAUTION 
This procedure does not apply to aircraft which have 
incorporated Mod 6/1303 (Propeller Blade Latches). Do 
not feather or shut down an engine with a reversed pro- 
peller that is fitted with Blade Latches. 


1. SHUTDOWN (Affected Engine) 
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LIMITATIONS 


The autofeather must be operable for any Maximum 
Performance STOL (MPS) operations. 


See the engine limitations chart (Page 7-56) for other 
propeller limitations. 
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SERIES 100/200 DIFFERENCES 
CONTROLS AND INDICATIONS 


AUTO FEATH TEST SWITCH 


The AUTO FEATH TEST switch is located beside the AUTO 
FEATH indicator lights and is lever locked. 


PROP GOV TEST SWITCH 


The PROP GOV TEST switch for the overspeed governor is 
located on the co-pilot's sub-panel. It is a guarded, three 
position switch marked PROP O/SPEED TEST, LEFT and 
RIGHT. This switch is spring loaded to the center position. 


DETAILED DESCRIPTION 
NF GOVERNOR 


The NF governor is a separate engine driven governor 
sensitive to power turbine rpm. In the normal forwad thrust 
range, the NF governor is preset and reacts only to a power 
turbine overspeed by commanding the FCU to reduce fuel 
flow. In the reverse thrust range, the primary governor is 
manually inhibited and incapable of controlling propeller 
rpm. The NF governor is mechanically reset by reverse 
selection and therefore controls power by controlling fuel 
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flow. Power turbine rpm, in the reverse range, is limited to 
a preset value which is less than 100%. 


NORMAL OPERATIONS 


AUTOFEATHER SYSTEM CHECK 


It is important if your aircraft is equiped with autofeather that 
you consult your specific AFM for proper test procedures. 


PROPELLER OVERSPEED GOVERNOR CHECK 


The testing of the overspeed govenor on some series 
100/200 aircraft is done at a value of 92% NP. 


LIMITATIONS 


See the engine differences limitation chart (Page 7-60). 
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MODIFICATIONS AND OPTIONS NOTES 


MODIFICATION # DETAIL S/N CUT IN 


6/1139 Flashing RESET PROPS warning 
light introduced. 


117 


6/1259 Overspeed governor testing value | 231 


reduced from 92% to 70%. 


6/1278 Introduction of the autofeather 
system. 


231 


6/1323 PROP GOV TEST switch relocated 


to the captain’s sub-panel. 


6/1329 Autofeather system change. 290 


6/1470 Autofeather system change (2 
second time delay introduced). 


6/1492 Introduction of power lever test 
switch for the beta back-up system. 


OPTION # DETAIL S/N APP 
6041 Propeller Synchronizer. 1-230 
6099 Propeller Synchronizer. 231 
6137 Autofeather time delay relays. 231 
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QUESTIONS 4. A steady beta light, in flight, indicates: 
; a a. Proper function of the back-up system 
1, Propeller ties are used when the engine is shut b. Reversing latches engaged 
down: re A malfunction of the back-up system 
d. Autofeather system not disarmed after take- 
a. For crew and passenger safety off 
b. To maintain rigging alignment 
c To prevent the propeller from rotating without 
lubrication to the reduction gearbox 5. A flashing beta light, on ground, indicates: 
d. To prevent flooding during engine start 
a. Proper function of the back-up system 
b. 24 hour tests have not yet been completed 
2. What causes the propeller to move towards reverse? eo A malfunction of the back-up system 
d. Low oil pressure in the dome 
a. The flyweights 
b. The reversing spring 
G: The beta back-up valve 6. A flashing beta light, in flight, requires: 
d. Increased oil pressure 


a. The power lever handgrips not to be twisted 
b. Propeller levers to be moved to MAX RPM 
3: What causes the propeller to move towards feather? ee The power lever handgrips to be twisted 
. ; d. The circuit breaker to be pulled to correct the 

a. Counterweights and springs problem 

b. Increasing oil pressure 

c Blade latches 

d. Increased torque 
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CHAPTER 8 - FIRE PROTECTION 
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INTRODUCTION NOTES 


All Twin Otter aircraft are equipped with engine fire 
detection and fire extinguishing systems. The two systems 
operate independently of each other and are controlled from 
the flight compartment. 


Additionally, a portable fire extinguisher is installed in the 
flight compartment and a second portable extinguisher is 
usually installed in the rear of the passenger cabin. 


GENERAL 


The engine fire detection system provides the means to 
detect a fire in either engine nacelle. The system is 
automatic and is in operation any time the left DC bus is 
powered. 


The engine fire extinguishing system uses a freon or halon 
extinguishing agent stored in a pressurized bottle in each 
nacelle. Provided DC power is available on the left bus, 
pulling on the appropriate handle in the flight compartment 
will discharge the bottle. 


It is important to note that the fire detection and fire 
extinguishing systems will not work if the aircraft DC 
MASTER switch is OFF or if DC power is unavailable to the 
left bus. 
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CONTROLS AND INDICATIONS 
FIRE PULL HANDLES 


Indication of a overheat in an engine nacelle is provided by 
illumination of the applicable red FIRE PULL handle located 
above the engine instrument panel. 


The actuation of any of the heat sensing units in a nacelle 
completes a circuit to illuminate the handle. 


Pulling the FIRE PULL handle will discharge the 
extinguishing agent into the respective engine accessory 
gearbox. 


FIRE BELL 


The fire warning bell, which is located on the flight 
compartment bulkhead behind the captain's seat, was 
originally available only as an option. 


Beginning with aircraft S/N 311, the bell was installed as 
standard equipment on all aircraft to fulfill the requirements 
of SFAR 23 certification. 


The fire warning bell can be refitted to early production 
aircraft that did not have a bell installed at the factory. 
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FIRE BELL MUTE SWITCH 


A mute select switch (Figure 8-2) labeled FIRE BELL MUTE 
is included to silence the bell, as the loud and distracting 
noise will continue as long as the overheat condition exists. 
The fire bell mute switch was originally located on the 
bottom surface of the AC fuse panel, behind the captain's 
head, or at the bottom of the main DC circuit breaker panel. 
Shortly after series 300 production began, the mute switch 
was relocated to the lower left area of captain's sub panel, 
along with the propeller governor test switch and 
autofeather system test switch. 


ENGINE FIRE INSTRUCTIONS 
1 POWER LEVER- IDLE 


PROP LEVER- FEATHER 


FUEL LEVER- OFF 
FUEL EMERGENCY- OFF 


FIRE PULL HANDLE- PULL 
BOOST PUMP- OFF 


LEFT ENGINE RIGHT ENGINE 
TEST 


)) 


FIRE DETECTION 


NORMAL 


ie Oo 


Figure 8-1; Fire Emergency Panel 
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AUTO 
FEATH 
TEST 


POWER LEV 
TEST 


PROP OVERSPEED GOV TEST . 
1. AT IDLE HOLD SWITCH IN UP POSITION 
2. ADVANCE POWER LEVERS SLOWLY 

3. OBSERVE PROPS GOVERN AT 70% Np 


a 


Figure 8-2; Fire Bell Mute Switch 
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DETAILED DESCRIPTION 
FIRE DETECTION 


The fire detection system consists of four thermal fire 
sensors and interconnecting harnesses on each engine. 
The detector units contain two bimetallic strips which 
complete an electrical circuit when exposed to excessive 
heat. When this electrical circuit is completed, the FIRE 
PULL handle will illuminate and the fire bell (if equipped) will 
sound. When the heat source is removed the electrical 
circuit is then broken and the fire warning will cease. 


THERMAL PRESSURE 
BLOWOUT DISC BLOWOUT 


FIRE-DETECTING UNIT DISC EXTINGUISHER 
BOTTLE 


FIRE 
FIRE-DETECTING UNIT DETECTING 
UNIT 


DISCHARGE NOZZLE 


Figure 8-3; Detection Probes 
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FIRE DETECTION SYSTEM ELECTRICAL DESIGN 


An independent circuit powers the detection system for 
each engine, however, both are powered from the left DC 
bus. The electrical wiring for the fire detection system is 
complex as the system design provides for continued 
operation in the event of an electrical ground fault. 


Each set of detectors has two electrical loops; one which is 
normally powered, and one which is not normally powered. 
The loop which is not normally powered is the back up loop, 
as it would become powered in the case of a ground fault 
on the normally powered loop. 


Power for fire detection is provided through two magnetic 
switch type circuit breakers labeled FIRE DET FAULT IND L 
and R and two normal circuit breakers labeled FIRE DET L 
and R. Power for each detection circuit flows through two 
circuit breakers. Through these circuit breakers power is 
supplied to the normally powered loop of the detectors. 
Should an overheat condition exist the detector will close, 
completing the circuit, illuminating the FIRE PULL handle, 
and ringing the bell. 


FIRE DET 
FAULT IND 


Figure 8-5 displays current flow through the fire detection 
system . 


Figure 8-4; Fire Detection Circuit Breakers 
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BUS __™@ R FIRE EXT 


5A 0 
R FIRE DET 
e e 
R FIRE DET 
FAULT IND 


FIRE DET 
TEST SWITCH LEGEND 


(MJ Dc ELECTRICAL POWER 


BUS 


ot 


4 io 1 = oto 
Si PP 
NO. 4 a |NO.3 a | NO. 2 a |NO. 1 

i — = i] 


e 
ee 
() & 
L FIRE = 


; | Rs 
a ee ee eee 
WARNING 
: L ENGINE 
L FIRE EXT 
| Berl ele ) FIRE BOTTLE 
Ms cms ms ee ee 


Figure 8-5; Fire Detection Circuit 
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FIRE EXTINGUISHING 


Each engine accessory compartment is equipped with one 
steel fire extinguisher bottle containing Freon 13B1 or Halon 
1211 extinguishing agent. This chemical is liquid when 
stored under pressure, but turns to a gas immediately upon 
discharge to atmospheric pressure. It extinguishes the fire 
by displacing oxygen and by cooling the affected parts 
when the agent turns to a gas. The gas does not damage 
the engine components and no evidence remains on the 
engine to indicate that the bottle has been discharged. 


The extinguishing agent is only discharged into the 
accessory gearbox area. The systems for the right and left 
engine are physically and electrically independent and you 
cannot crossfeed the bottles from one side to another. 


The fire bottle uses an explosive cartridge (commonly 
referred to as a squib) to puncture a metal seal on the end 
of the bottle and release the entire contents in one blast. 
The squib is electrically activated from the cockpit by pulling 
a FIRE PULL handle. There is no flight compartment 
indication that the bottle has been discharged. The red light 
in the FIRE PULL handle will remain illuminated as long as 
an overheat condition exists in the nacelle area. 


Pulling the FIRE PULL handle completes the electrical 


circuit to discharge the bottle by supplying DC power 
through the L or R FIRE EXT circuit breaker to the squib on 
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the bottom of the bottle. Pulling the FIRE PULL handle will 
not shut off the fuel supply to the engine (as may be the 
case on some other aircraft). For this reason it is essential 
that the fire procedures be completed in the order listed on 
the fire panel. This ensures that the fuel supply to the 
affected engine has been completely shut off prior to 
discharging the bottle. 
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INDICATING DISCS 


Two fire extinguishing system indicating discs are located 
on the inboard side of each engine nacelle. The discs are 
checked during the preflight inspection to verify that the fire 
bottle has not discharged. Each fire bottle is equipped with 
a pressure gauge, however, the engine lower cowling must 
be opened to check the pressure. Checking the gauge 
pressure is not normally done as part of the pre-flight 
inspection. 


When the fire bottle is discharged as a result of the FIRE 
PULL handle being pulled, a tube routes a small amount of ras 

the extinguishing agent to the yellow disc. The disc either Figure 8-6; Indicating Discs and Fire Bottle 
shatters or is blown out of position due to the force of the 

extinguishing agent. The yellow disc, when blown out, 

indicates deliberate discharge of the bottle for normal 

system operation. 


ry 


Each fire bottle is equipped with a thermal relief valve to 
vent extinguishing fluid in the event that the bottle becomes 
overheated. Fluid, which escapes from the thermal relief 
valve, is routed by a tube to the red disc. The red disc, 
when blown out, indicates that the associated extinguisher 
bottle contents have been discharged due to excessive 
thermal expansion pressure. If the thermal relief valve 
opens the entire contents of the bottle will be vented 
overboard. During the pre-flight inspection it is essential that 
neither of the discs on each nacelle is blown out. 
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PORTABLE FIRE EXTINGUISHERS 


A number of different hand held fire extinguishers were 
installed at the factory using water glycol or BCF (bromo- 
chlorofluoromethane) as fire extinguishing agents. Every air- 
craft is equipped with a fire extinguisher in the flight 
compartment area and most aircraft have an additional 
hand held fire extinguisher mounted in the rear of the 
passenger cabin. 


In most aircraft the extinguishers were located on the flight 
compartment bulkhead behind the co-pilot’s seat and on the 
passenger cabin right hand door. Beginning with aircraft S/N 
457, a smaller Graviner brand extinguisher was introduced, 
mounted on the rear flight compartment bulkhead. 
Beginning at aircraft S/N 511, this extinguisher was 
relocated to the flight compartment floor well beside the 
co-pilot’s seat. This relocation cleared the bulkhead area for 
the crew shoulder harness and inertia reel, which became 
standard equipment on the aircraft beginning with S/N 531. 
The new location also provided a quicker response in the 
event of a fire because the extinguisher could be more 
easily reached and detached for operation. Upon customer 
request the extinguisher could be located beneath the 
co-pilot’s seat. 


Recent changes in environmental and safety regulations 


have required that some types of extinguishers be replaced 
by models containing extinguishing agents that are less 
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toxic, and, in some cases, less effective. It is possible that 
the extinguisher originally installed in your aircraft may have 
been replaced with a different model. We suggest that the 
crew remove the extinguisher from the mounting bracket 
and become familiar with the operating instructions and 
classification of the extinguisher before the need arises to 
use it. 


Use caution if your extinguishers contain freon or halon as 
extinguishing agents. Frostbite or low temperature burns 
will result if freon contacts the skin and inhalation of halon 
can have toxic side effects and irritate the skin and eyes. 
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Figure 8-8; Fire Extinguisher By Airstair Door 


Figure 8-7; Cockpit Fire Extinguisher 
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NORMAL OPERATIONS 
FIRE DETECTION SYSTEM TESTING 


A spring loaded switch labeled TEST is located on the 
emergency fire panel to test the fire bell and lights in the 
FIRE PULL handles. 


Selecting the switch to the TEST position connects the two 
thermal detecting loops of each engine system to complete 
the circuit through the warning light to ground. With the 
illumination of the FIRE PULL handle lights and ringing of 
the warning bell, operation of the fire warning system is 
verified. 


The bulbs used in the FIRE PULL handles are model 327 
miniature bulbs, the same as the bulb used for the post 
lights. By unscrewing the red bulb holder from the end of 
the FIRE PULL handle the crew may change an inoperative 
bulb. 
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ABNORMAL OPERATIONS 
FIRE DETECTION GROUND FAULT 


If a short circuit to ground exists on the normally powered 
side of the detector circuit, the affected FIRE DET FAULT 
IND circuit breaker will pop out. This is a magnetic switch 
circuit breaker which not only interrupts power to the 
normally powered side, it reroutes DC power to the loop of 
the detection circuit which is not normally powered. Now DC 
power only flows through the FIRE DET L or FIRE DET R 
circuit breakers. The old ground source is isolated and the 
system utilizes the short circuit as the new ground source 
(Figure 8-9). 


DC power is now available on the opposite loop of the 
circuit. Should an overheat condition develop, the affected 
detector will close, and power will flow onto the side of the 
circuit which has the short circuit to ground. When this 
happens the FIRE PULL handle will illuminate and the bell 
will ring. 


If during the pre-flight inspection a FIRE DET FAULT IND 
circuit breaker is found popped the crew should test the 
system. If the system tests satisfactorily, fire detection ability 
on the affected circuit is still present, however, a ground 
fault exists and should be repaired at the first opportunity. If 
the system does not test satisfactorily, the system is not 
serviceable and maintenance is required before flight. 
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Figure 8-9; Fire Detection Circuit (Short Circuit) 


Page 8-15 
FOR TRAINING PURPOSES ONLY November 2010, Revision 5.0 


MAIN MENU 


PAGE UP 


ENGINE FIRE ON THE GROUND 


The ENGINE FIRE ON THE GROUND checklist consists of 
only memory items. This is a very critical situation which 
requires immediate attention, crew coordination and ground 
assistance. 


The following procedure is from Revision 3.1 of the 
FlightSafety checklist. 


(|, [FIRE VEIL 
2. PARKING BRAKE 

3. POWER Levers 

4. PROP Levers 

5. FUEL Levers 

6. FUEL OFF Switch (Affected Engine) 
i 
8 
3 


. FIRE PULL Handle (Affected Engine) 
. BOOST Pumps 
. DC MASTER Switch 

10. Fire Extinguisher 

11. Evacuate the aircraft. 
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ENGINE FIRE IN FLIGHT 


The ENGINE FIRE IN FLIGHT checklist should be 
completed from memory. This requires immediate action 
(except if below 400’ AGL or safe altitude). 


The following procedure is from Revision 3.1 of the 
FlightSafety checklist. 


1. POWER (Operating Engine) 
2. ENGINE FIRE INSTRUCTIONS (Affected Engine) .. .COMPLETE, 


T HANDLE AS REQUIRED 


3. Single Engine Procedures Checklist (page E-2) ...... COMPLETE 
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LIMITATIONS MODIFICATIONS AND OPTIONS 


None MODIFICATION # DETAIL S/N CUT IN 


a 


6/1277 Fire warning bell became standard. | 311 


100/200 DIFFERENCES OPTION # DETAIL SIN APP 


6033 & 6123 Fire warning bell. 1 


CONTROLS AND INDICATIONS 


FIRE WARNING BELL 


The fire warning bell was available only as an option. 


300S DIFFERENCES 


Six model 300S Twin Otter aircraft were built for a 
commuter airline demonstration in Canada. These were 
equipped with two sensor systems and two bottles in each 
engine compartment. Due to the limited number of airplanes 
with this system, this will be taught only as required. 

Please inform us if your company has series 3008S aircraft 
and this unique system will be explained. 
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QUESTIONS 
1. Extinguishing agent from either engine fire bottle: 
a. Cannot be crossfed to the other engine 
b. Can be crossfed to the other engine 
C Is distributed equally to each engine when 
either FIRE PULL handle is actuated 
d. Is automatically discharged into an engine fire 
without any action from the crew 
2; Fire warning is provided by: 
a. Illumination of a light on the annunciator panel 
b. Sounding of a fire bell only 
C. Illumination of a FIRE PULL handle light and 
simultaneous sounding of the fire bell (if 
installed) 
d. None of the above 
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When the contents of a fire bottle is discharged into 
an engine nacelle: 


a. 
b. 


C. 


d. 


There is no cockpit indication 

The yellow disc on the nacelle of the affected 
engine is blown out 

There is no indication that the bottle has been 
discharged 

Both a and b 


Pulling the FIRE PULL handle for an engine: 


ee 


Illuminates the red light in the handle 

Arms the squib circuit to that bottle 

Fires the squib on the applicable fire bottle 
and discharges its contents into the selected 
nacelle 

Fires the squib on the applicable fire bottle 
and discharges its contents into the selected 
nacelle and cuts the fuel supply at the firewall 


The fire detection system uses: 


2079 


Gas filled loops 

Optical sensors 
Fenwal resistance coils 
Thermal sensors 
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QUESTIONS (continued) 


6. When the T handle illuminates, it indicates that: 
a. One of the sensors is hot 
b. The bottle is now armed 
C. A fault exists in the detection system 
d. The emergency fuel shutoff valve has closed 
it Crew can check fire bottle serviceability by: 
a. Checking the gauges in the cockpit 
b. Checking the gauge on the bottle 
c. Checking the blow out disks on the nacelle 
d. Lifting the FIRE DET TEST switch 
8. One feature of the fire detection system is that: 
a. It is a completely separate system to serve as 
a backup in case of a system fault 
b. It may still be serviceable if there is a short 
circuit in the detection circuit 
C: The system adjusts trip thresholds based on 
ambient temperature 
d. A bottle may be crossfed to the opposite 


engine if needed 
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INTRODUCTION NOTES 


Bleed air is obtained from the engine compressor case 
bleed ports at engine station 3.0 and directed into common 
and separate manifolds for distribution to various installed 
pneumatic subsystems. 


GENERAL 


Bleed air is used to operate the following: 


1. Heating system 
2: Surface de-ice system 
3: Intake deflectors 


Aircraft equipped with surface de-ice have an 18 psi 
pneumatic package control unit which cools, filters, and 
regulates bleed air pressure for the surface de-ice system. 
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CONTROLS AND INDICATIONS 


BLEED AIR SWITCHES 


Each engine is fitted with a bleed air control valve. The 
valves are DC powered and individually controlled by 
switches on the overhead console. The switches are 
labeled BLEED AIR LEFT and BLEED AIR RIGHT. The 
switches are toggle locked and must be pulled out 
(downward) before changing switch position. The valves 
are energized open and in the event of a power failure they 
will close. 

BLEED AIR 


on’ @ 1a/® 


LEFT RIGHT 
“~ MANUAL 
MANUAL COOL 
ore (® (*® Ho 


AUTO MANUAL 
WARM 


Tr 
Ge WARM | 
TEMP CONTROL 


Figure 9-1; Bleed Air Switches 
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PNEUMATIC LOW PRESS CAUTION LIGHT 
If the PNEUMATIC LOW PRESS caution light is illuminated, 
it indicates that there is insufficient bleed air available to 


operate the de-ice boots. 


With the caution light illuminated regulated pneumatic 
pressure has dropped below 18 psi. 


Figure 9-2; Pneumatic Low Press Caution Light 
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BLEED AIR TEMPERATURE INDICATOR 


A bleed air temperature indicator is located on the co-pilot's 
sub-panel. The indicator is marked with three color coded 
bands; green for acceptable output temperatures, yellow for 
higher temperatures that are acceptable for short periods of 
time, and red for excessively high temperatures that are 
unacceptable. This temperature indicator is installed only 
on aircraft with S/Ns 231-410. 


Figure 9-3; Bleed Air Temperature Indicator 
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DETAILED DESCRIPTION 


The bleed air supply, which at cruise power is 
approximately 80 psi and 450°F, flows through the bleed air 
shut off valves, which are located forward of the engine 
nacelle rear firewall. The air is then routed through a supply 
duct, between the wing nose spar and wing main spar, 
before joining into a common duct above the cabin roof. 
One way check valves are installed in the fuselage bleed air 
roof ducts, isolating the pressure supply from either engine 
in the event of a differential engine power or flame out 
condition. This design also allows operation with only one 
bleed valve open. 


Bleed air which will be used for cabin heat is routed directly 
to the heating system, without cooling or pressure 
reduction. Bleed air used for surface deicing enters the 
pneumatic control package that is located in the cabin roof. 
The pneumatic control package cools the bleed air through 
a heat exchanger and then filters the air before it enters the 
pressure regulator where the air pressure is regulated to 18 
psi. Bleed air goes through this control package before it is 
made available to the surface de-ice system. The 
pneumatic control package was only provided on aircraft 
that were equipped with a surface de-ice system. 


The dual pressure switch in the pneumatic control package 


is located before the pressure regulator. The purpose of the 
dual pressure switch is to prioritize bleed air pressure to the 
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deicing system over the heating system. It senses two 
thresholds of declining pneumatic pressure; 25 psi and 20 
psi. If the bleed air pressure being supplied from the 
engines falls below 25 psi, the dual pressure switch sends a 
signal to the automatic temperature controller, preventing 
the hot air valve from opening further. Should the bleed air 
pressure from the engines fall to 20 psi, the dual pressure 
switch sends a second signal to the automatic temperature 
controller causing the hot air valve to motor closed and shut 
off all bleed air to the heating system. If bleed air pressure 
from the engines later increases, the heating system hot air 
valve will re-open. 


Bleed air supply pressure is directly proportional to engine 
rpm (NG). As NG decreases total bleed air pressure 
decreases. If the cabin heat system is operating in the 
AUTO mode it is not uncommon to hear the heating system 
hot air valve motoring closed when power is reduced during 
the approach and landing phase of flight. When the cabin 
heating system is operating in the MANUAL mode the 
pressure protection provided by the dual pressure switch is 
not available as the crew is directly controlling the position 
of the hot air valve with the MANUAL COOL-MANUAL 
WARM switch. Details regarding heating and the hot air 
valve will be discussed in “Chapter 11 - Air Conditioning," of 
this training manual. 
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BLEED AIR PROTECTION SYSTEMS 


Two different methods have been adopted to fulfill the 
requirements of SFAR 23. These methods ensure that in 
the event of a rupture in one of the ducts that runs from the 
engine to the wing, the engine hot bleed air escaping within 
the confines of the wing area would not adversely affect the 
wing internal structure integrity. 


MIXING VALVE SYSTEM 


Between SNs 231 and 410 a temperature controlled system 
was installed to reduce the bleed air temperature before it 
reached the bleed air shut off valve in the engine nacelle. 
High temperature air is directed through two pipes to an air- 
mixing valve located in the engine nacelle, forward of the 
firewall. One pipe incorporating finned cooling vanes lowers 
the air temperature in that pipe before it reaches the mixing 
valve. The other pipe routes hot air directly to the mixing 
valve. 


The mixing valve consists of a thermostatically controlled 
two port valve that mixes the two air supplies. When the 
bleed air outlet temperature is 270°F or less, the valve hot 
port is open, and the cooler port closed. This provides 
maximum bleed air temperature from the engine. When the 
outlet bleed air temperature increases to between 270°F 
and 300°F the hot port will begin to close and the cooler 
port will begin to open. When bleed air temperature 
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exceeds 350° F, both ports will close, and the bleed supply 
from that engine is shut off. The valve will automatically 
modulate again when outlet bleed air temperature 
decreases below 350° F. 


A temperature sensor, located between the mixing valve 
outlet and the bleed air shut off valve, is connected to the 
bleed air temperature indicator on the co-pilot's sub-panel. 
The crew can monitor the performance of the system but 
there is no control over it other than to shut off the bleed air 
supply if the temperature is unacceptably high. Although 
this system met the design requirements of reducing bleed 
air temperatures within the duct in the wing it also limited 
the efficiency of the cabin heating system in extreme cold 
temperatures. A new design was introduced and many 
operators replaced their mixing valve systems. 


TO INSTRUMENTS TO INSTRUMENTS 


TEMP CONTROL TEMP CONTROL 
MIXING VALVE MIXING VALVE 
TO 
BLEED-AIR 


HOT AIR PIPE SWITCHES 


HOT AIR PIPE 
COLD AIR TO LH ENGINE t 4 TO COLD AIR 
(FINNED) = INTAKE DEFLECTOR (FINNED) 


We eee LLL 
Temp } TEMP 
SENSOR 1 SENSOR 
iBLEED-AIR SHUTOFF VALVE 
Nee eee See eee 
TEMPERATURE INDICATOR 
COPILOT'S SUBPANEL 


LEGEND 
Botan 
) cootep air 
MIXED AIR 
== ELECTRICAL 


Figure 9-4; Mixing Valve System 
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DEVORE SHROUD SYSTEM 


TO RH 


i ENGINE 


ENGINE 
INTAKE 
DEFLECTOR 


INTAKE 
DEFLECTOR 


The DeVore shroud system replaced the mixing valve as 
standard equipment beginning with aircraft S/N 411. This 
restored the original level of cabin heat for extreme cold 


TO CABIN 


DE VORE 
SHROUD 


weather environments. The DeVore system was a straight- BLEED-AIR BLEED-AIR 
forward installation that fulfilled the SFAR 23 requirement. Pe | CHECK VALVES eal 
Previously, it was available as an aftermarket refit for all OVERBOARD VENT PIPE OVERBOARD VENT PIPE 
series aircraft. LEGEND 

I xotair 
The DeVore installation provides a bleed air duct I cooLeD AIR 
surrounded with a shroud between the engine nacelle and = Seerrical 
the cabin. The outer duct includes a vent pipe to the lower 
wing skin surface. The vent pipe is located midway between Figure 9-5; Devore Shroud System 


the engine and fuselage about 4 inches aft of the wing 
leading edge. This allows escaping hot air to vent if the 
inner duct ruptures. Beginning with aircraft S/N 533, an 
improvement replaced the complete duct assembly with a 
new assembly incorporating an expansion bellow. This 
mandatory change was necessary to eliminate cracking of 
the duct assembly end plates. The cracking was due to the 
differential rates of heat expansion occurring between the 
duct and shroud materials. 
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PNEUMATIC SUBSYSTEMS 


INTAKE DEFLECTORS 


The pneumatic pressure source for operation of the intake 
deflectors is separate and independent for each nacelle. 
Bleed air is taken from the bleed port on each engine 
casing at station 3.0, and routed directly to the intake 
deflector control valve, which is located in the engine 
nacelle lower cowling. 


Because the bleed air supply to operate the deflectors is 
drawn from a position upstream of the bleed air valves the 
BLEED AIR switches do not have to be ON to extend the 
intake deflectors. Relatively high air pressure is needed to 
extend the deflectors against the force of the retention 
spring and air loads imposed during flight. The engine must 
be above 80% NG to provide the necessary pressure. 


For control and operation of the intake deflector system, 


see “Chapter 10 - Ice and Rain Protection,” in this training 
manual. 
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CABIN HEATING 


Bleed air is routed forward along the fuselage left side wall 
through the bulkhead between the cabin and flight 
compartment to an electrically controlled variable position 
valve beneath the flight compartment floor. The hot, high 
pressure air is then available for injection to the cabin 
heating system. 


For more information on the heating and ventilation system, 
see “Chapter 11 - Air Conditioning," in this training manual. 


SURFACE DE-ICING 


The surface de-ice boot system is pneumatically operated 
and electrically controlled. The BLEED AIR switches must 
be ON before bleed air is available to the deicing system. 
The surface de-ice system is further controlled by a group 
of switches on the overhead switch panel. 


For more information on the surface de-ice system, see 
“Chapter 10 - Ice and Rain Protection," in this training 
manual. 
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NORMAL OPERATIONS 


The crew does not operate the pneumatic system directly, 
other than to select the BLEED AIR switches ON or OFF. 
Control of subsystems that use bleed air are described in 
detail in “Chapter 11 - Air Conditioning” and “Chapter 10 - 
Ice and Rain Protection”. 


Selecting BLEED AIR switches ON will cause engine torque 
to drop, typically by 1 psi at cruise power, and engine T5 
temperatures to rise. Fuel consumption and NG will also 
rise slightly if power is reset to the original torque value 
which existed before bleed air was turned on. 


If maximum engine power is required (i.e., during a 
maximum performance take-off), bleed air should be 
selected off, if surface de-ice equipment is not required. 
This is ideal if runway length or obstacle clearance is in 
consideration. 
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ABNORMAL OPERATIONS 


For aircraft with S/Ns 231-410, if the bleed air temperature 
on either engine entered the red range on the temperature 
gauge, the crew should turn the respective BLEED AIR 
switch OFF. Icing conditions should be avoided. 


LIMITATIONS 


None 
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100/200 DIFFERENCES 
GENERAL 


Initial production aircraft were fitted with a variety of air 
powered gyroscopic flight instruments. Both pressurized air 
and vacuum systems were used. Eventually, following 
evaluation on some late series 200 aircraft, electric 
gyroscopic flight instruments were adopted as standard 
equipment beginning with the first series 300 aircraft at S/N 
231. The electric gyroscopic flight instruments were retained 
without changing the remaining production aircraft. 

The first autopilot available, Model H-14, was pneumatic. 
Many of these early autopilots have been removed or 
upgraded. Later autopilots were entirely electric. 


CONTROLS AND INDICATIONS 


PNEUMATIC PRESSURE GAUGE (S/Ns 6-57) 


A pneumatic pressure gauge labeled PNEUMATIC 
PRESSURE (Figure 9-6) is mounted on the pedestal below 
the instrument panel. It indicates the combined regulated 
air pressure output bled from the engine compressor 
casings and ducted to the gyroscopic instruments (and de- 
icing system when installed). Coloured limitation and range 
markings are on the dial. 
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SUCTION GAUGE (S/Ns 6-57) 


A suction gauge labeled INST VACUUM (Figure 9-7) is 
mounted on the left panel below the captain’s flight 
instruments. It indicates the suction available in inches HG. 
Coloured limitation and and range markings are on the dial. 


LOW SUCT CAUTION LIGHT (S/Ns 6-57) 


A LOW SUCT caution light is installed indicating that the 
flight instrument vacuum is below acceptable limits to 
operate the flight instruments. 


EMERGENCY INSTRUMENT VACUUM KNOB 
(S/Ns 6-57) 


An emergency instrument vacuum knob labeled EMER 
INST VACUUM is installed on the extreme left of the 
captains’s sub-panel. If a pressure regulating malfunction 
occurs resulting in unacceptably low suction, this knob 
maybe rotated counter-clockwise to increase the supply of 
bleed air and thereby increasing the resulting suction. 


INSTRUMENT PRESSURE GAUGES (S/Ns 58-230) 


An instrument pressure gauge (Figure 9-8) is installed 
below each flight instrument panel display. It shows the 
pressure in inches HG and coloured limitation and range 
markings are on the dial. Two round lights below the dial 
illuminate red if the respective bleed air supply has failed. 
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Figure 9-8; Instrument Pressure Gauges (S/Ns 58-230) 


Figure 9-7; Suction Gauge (S/Ns 6-57) 
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DETAILED DESCRIPTION 
DUAL PRESSURE SWITCH 


All Twin Otter aircraft equipped with de-ice boots have a 
dual pressure switch. In addition, 100/200 series aircraft 
equipped with a pneumatic autopilot will also have a dual 
pressure switch. The purpose of this dual pressure switch 
is to give the autopilot, and the de-icing system (if installed), 
priority over the heating system if there is insufficient bleed 
air pressure for both. However, many of these pneumatic 
autopilots were either removed or replaced with an electric 
one. 


TEMPERATURE CONTROL SYSTEM 


On 100/200 series aircraft, bleed air was routed through a 
simple pipe and no protection system was provided. 


FLIGHT INSTRUMENTATION 


On series 100 and 200 aircraft the original captain and 
co-pilot attitude and directional gyro flight instruments were 
pneumatically operated. Each of the following systems were 
initially available for single crew operation but the 
installation could be modified, if required, to provide co-pilot 
flight instruments as well. 
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There are three possible pneumatic power systems: 


i. Engine bleed air, pressure converted to suction 

2: Engine bleed air, supplied under pressure 

3: Dry air pumps, mounted on the engine accessory 
gearbox 


The first series 100 aircraft produced, S/Ns 6 to 57, used 
bleed air that was routed through a venturi to operate 
vacuum instruments. There were moisture problems during 
low temperatures with this design, and in an attempt to 
solve the problem, the design was changed beginning with 
S/N 58 to bleed air pressure instruments. The moisture 
problems continued, and a dry air pump system was 
installed beginning with S/N 150. This system, which used 
dry air pumps mounted on the rear of the engine accessory 
gearbox, was installed until series 200 aircraft production 
was discontinued at S/N 230. 
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FLIGHT INSTRUMENT VACUUM (S/Ns 6-57) 


This system (Figure 9-9) uses bleed air routed through a 
venturi to operate vacuum instruments. A system pressure 
between 4.5 to 5.5 inches HG is required to create a 
sufficient vacuum for operation of the flight instruments. 
This is achieved by air pressure being obtained from the 18 
psi pneumatic control package located in the fuselage roof. 
Regulated pressure is directed forward into the flight 
compartment area behind the instrument panel to the 
vacuum instrument pneumatic installation. The system 
consists of a bypass valve, suction relief valves, air 
ejectors, low suction warning switches, an emergency 
instrument vacuum valve, and associated pressure and 
suction gauges. 


Pressurized air is directed through the ejectors to create the 
vacuum for instrument operation. Should the pneumatic 
supply pressure fall the bypass valve is energized open by 
the dual pressure switch. This allows bleed air from an 
alternative tapping in the bleed air duct (below the cockpit 
floor), to flow directly to the ejectors. 


FLIGHT INSTRUMENT BLEED AIR (S/Ns 58-149) 


The system (Figure 9-10) uses bleed air pressure obtained 
from the bleed port on the engine casing outlet. It is 
directed, without going through the bleed air shut off valve, 
along the wing leading edge to the left side of the fuselage 
where both engine pressure lines join into a common line to 
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operate the instruments. 


The pneumatic system consists of pressure regulators, 
strainers, automatic water drains, filter, pressure relief valve, 
and piping. Pressurized bleed air is regulated to 2.4 psi 
before passing through check valves into the captain’s and 
co-pilot’s manifolds. The manifold check valves isolate the 
captain’s and co-pilot’s manifold pressure supplies in the 
event of an inoperative source of supply. 


FLIGHT INSTRUMENT DRY AIR PUMP (S/Ns 150-230) 


This system (Figure 9-11) uses air pressure to operate the 
flight instruments obtained from a dry air pump mounted on 
each engine accessory gearbox. The individual air pressure 
supplies are routed through each wing to the fuselage left 
side, where they then run in parallel to the flight 
compartment. The supply pressures are first regulated to 8 
psi followed by a further reduction to 2.5 psi before entering 
the captain’s and co-pilot's supply manifolds. 
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ATTITUDE DIRECTION 
INDICATOR INDICATOR CUSTOMER OPTION 
INSTALLATION 
VENTED OVERBOARD VENTED OVERBOARD TO COPILOT'S 
INSTRUMENTS 


ATTITUDE 
INDICATOR 


DIRECTION 
INDICATOR 


EJECTORS EJECTORS, 
SUCTION 
GAUGE 


LOW-SUCTION SUCTION SUCTION 
WARNING RELIEF 


SWITCH VALVE 


LOW-SUCTION 
WARNING 
SWITCH 


PILOT'S INSTRUMENT PANEL 


PRESSURE ATTITUDE DIRECTION 
GAUGE INDICATOR INDICATOR 


RELIEF 
VALVE 


PRESSURE 
GAUGE 


PRESSURE 
RELIEF 
VALVE 


PRESSURE 
RELIEF 
VALVE 


COPILOT'S INSTRUMENT PANEL 


BYPASS 

VALVE 

(NORMALLY 

CLOSED)) TO HEATING PRESSURE 
REGULATOR 


PRESSURE 
REGULATOR 


PRESSURE 
REGULATOR 


HEAT 
EXCHANGER 


FILTER 
3 MICRON 


FILTER 
3 MICRON 


AUTOMATIC AUTOMATIC 
WATER WATER 
DRAIN DRAIN 


LEGEND 
PUMP INLET AIR 


PUMP OUTLET PRESSURE 


CUSTOMER OPTION 
a INSTALLATIONS 

PRESSURE SWITCH (DEICING, AUTO- 

ASSEMBLY PILOT) 


8-PSI 8-PSI 
TO LH ENGINE PRESSURE PRESSURE MODIFIED PRESSURE 
INTAKE REGULATING REGULATING 


DEFLECTOR TO RH ENGINE VALVE REGULATED PRESSURE 


INTAKE 


VALVE 


DEFLECTOR WATER 
AMBIENT 
LEFT ENGINE-DRIVEN 
AIR PUMP ELECTRICAL 


BLEED-AIR INTERCONNECTING DUCT BLEED-AIR 


SHUTOFF VALVE SHUTOFF VALVE RIGHT ENGINE-DRIVEN 


AIR PUMP 


‘Mae FILTER FILTER 
IB steep air BB aveient 
IB recutate air m= ELECTRICAL 
1B vacuum [J Fucet comparTMENT 


Figure 9-9; Flight Instrument Vacuum (S/N’s 6-57) Figure 9-10; Flight Instrument Bleed Air (S/N’s 58-149) 
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\ DUAL PRESSURE GAUGE 


ATTITUDE DIRECTION 


RELIEF ATTITUDE DIRECTION RELIEF 
VALVE 


PRESSURE 


SOLENOID “cD 
JET PUMP VALVE 
REGULATOR REGULATOR 
STRAINER 
RELIEF 


BLEED ZL 
VALVE 
~~ 


LEGEND 
a ENGINE BLEED AIR DEICE AND AUTOPILOT AIR [| DEICER VACUUM 
ie] INSTRUMENT AIR ea WATER DRAIN eee ELECTRICAL 


Figure 9-11; Flight Instrument Dry Air Pump (S/Ns 150-230) 
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AUTOPILOT-KING RADIO H14 MODIFICATIONS & OPTIONS 
The electro-pneumatic King Radio (Honeywell) H14 
autopilot obtains air pressure from the pneumatic package ee SINCOT IN 
control unit. A solenoid shutoff valve controls the regulated Introduction of pressure driven 
air supply. It is operated by turning the autopilot on and off, eae instugeniguslaieoine bleed alr Wiss 


: ‘ F : in lieu of the vacuum driven type. 
before directing air pressure to the aileron, elevator, and 


rudder servo valves. 


Introduction of pressure driven 


6/1166 instruments using dry airinlieuof | 171 

The H14 electro-pneumatic autopilot was only installed on bie 
early production aircraft, and may have since been refitted 
with the electric autopilot. All subsequent autopilot systems Pneumatic instrumentation 

j < 6/1200 completely replaced with 231 
were entirely electrically operated. electrically driven. 
ABNORMAL OPERATIONS 6/1266 Introduction of mixing valve. 231 
For S/Ns 6-57 with vacuum driven flight instruments, a 6/1482 Introduction of Devore shroud. 411 


bypass valve automatically provides bleed air from an 
alternate tapping. Should the pneumatic system fail or the 
supply pressure continue to deteriorate, the LOW SUCT 
caution light on the caution panel will illuminate. 


Should the caution light illuminate, the EMERGENCY INST 
VACUUM knob can be rotated to increase the vacuum 
supply to indicate between 4.2 and 5.7 inches HG on the 
instrument suction gauges. This will maintain the required 
ejector pressure flow. 
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QUESTIONS 2: When the PNEUMATIC LOW PRESS light 
illuminates: 
1. On series 300 aircraft, pneumatic supply is a. Engine speed should be immediately increased 
used for: b. No heat will be produced 
C. All bleed air is routed to the de-ice boots 
a. Gyros, heating, optional de-ice boots d. There is insufficient pressure available to operate 
b. Co-pilot gyros, heating and optional de-ice the de-ice boots 
boots 
C. Heating, intake deflectors, and optional de-ice 
boots 
d. Heating, optional de-ice boots and autopilot 
ve In the event of a DC power failure: 


a. Bleed air is shut off 

D. Bleed air remains on at low flow only 

C All bleed air is routed to ice protection 

d. Intake deflectors may still be extended and 
retracted, but heating and surface de-ice is 
unavailable 
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CHAPTER 10 - ICE AND RAIN 
PROTECTION 
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INTRODUCTION The following ice and rain protection systems were 


available as factory installed options for all series of aircraft: 


This chapter describes the ice and rain protection systems 1 Airframe surface de-ice 
installed, or available as options, on the Twin Otter. 2. Propeller de-ice 
Supplement 1 to the AFM and supplement 1 to the 3. Fuselage ice guards 
Supplementary Operating Data provide important 4. Windshield wipers 
information about the aircraft de-ice system and operating 5. Windshield washers 
limitations. 6. Windshield heat 

€ Nacelle air inlet anti-ice 
GENERAL 


The Twin Otter comes equipped with standard and optional 
ice and rain protection systems. Aircraft with only the 
standard equipment are not certified for flight into known 
icing. 


The following ice and rain protection systems were standard 
on all Twin Otter aircraft: 


1; Intake deflectors 
2. Pitot heat 
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6 


CONTROLS AND INDICATIONS 


INTAKE DEFLECTORS SWITCH 


A three position switch labeled INTAKE DEFLECTOR with 
positions EXTEND, RETRACT, and OFF controls the 
extension of the intake deflectors. The switch is spring 
loaded to return to the centre OFF position. 


‘ y y y STAB 
PROPELLER DE-ICE SWITCH RETRACT Y ©& 
( (? @ @ SRE LEFT RIGHT 
PROP INTAKE WING EXTEND Ta NS aN 
The propeller deicing system for both propellers is ce eg Lae gestncror a pease 
controlled by a single two position switch labeled PROP awa. sow wis, REET : ; 
DE-ICE. on CO OC \ 
NACELLE INLET ANTI-ICE SWITCH ———— use ————— ian 
OFF ( f ( ( t ( OFF (~ oO 
The nacelle inlet anti-icing for both engines is controlled by COLL SMOKING ‘BELTS. ‘COMP LEFT RIGHT 
a single two position switch labeled INTAKE ANTI-ICE. © NORMAL Tr ie 
[ \ ] = Ny f ovr (* orp =(* (*® How 
AIRFRAME SURFACE DE-ICE a a oie al |e 
LEFT OFF RIGHT AIR CONDITIONING 
(ow ore (* ( \ranonty | 
MANUAL/AUTO SWITCH ol rome orearon coo. vs 
. TEMP CONTROL 


The surface de-ice operation is initiated by a three position = < a 


mode selector switch with positions; MANUAL-OFF-AUTO. 
Figure 10-1; Overhead Panel 
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SLOW / FAST SWITCH 


A two position switch labeled SLOW-FAST determines the 
cycle frequency of the de-ice boots when they are 
operating in the AUTO mode. 


WING INNER / WING OUTER SWITCH 


A three position switch labeled WING INNER-WING 
OUTER which is spring loaded to the centre (neutral) 
position controls inflation of the wing boots while operating 
in the manual mode. When the switch is held in either 
position, the respective boots inflate. 


LEFT STAB / RIGHT STAB SWITCH 


A three position switch labeled LEFT STAB-RIGHT STAB 
which is spring loaded to the centre (neutral) position 
controls the inflation of the tail boots while operating in the 
manual mode. When the switch is held in either position, 
the respective boots inflate. 


VALVE HEATER SWITCH 
A two position switch labeled VALVE HTR, controls the 


jacket heaters on the three surface de-ice boot distributor 
valves. 
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WING INSPECTION LIGHT 


A two position ON-OFF switch labeled WING INSP LT 
controls the two wing inspection lights. 


STAB DE-ICE PRESS LIGHTS 


The illumination of the STAB DE-ICE PRESS lights 
indicates that pressure is being sent to the respective tail 
boot. It is not a guarantee that the boots are inflating. 


BLEED AIR SWITCHES 


The two position, toggle-locked BLEED AIR L and BLEED 
AIR R switches control pneumatic power to inflate the 
boots. When they are selected ON, the bleed air shut off 
valves will open which allow bleed air to be provided for the 
de-ice boots. 


PITOT HEAT SWITCH 


The two position PITOT HT switch turns the heating 
element on in both pitot tubes and stall warning vanes. 
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WINDSHIELD WIPERS aa 
ON / PARK SWITCH vo % § 


A three position switch labeled ON-OFF-PARK controls the 
operation of the windshield wipers. When PARK is selected 
the wipers will move to the vertical position against the 
centre post and rest there. 


FAST/SLOW SWITCH  ©— 2 NENA 


A two position switch labeled FAST-SLOW controls the 
speed at which the wipers will operate when selected ON. 


7—— WINDSHIELD —— 
PARK SLOW 


OFF %) a) OFF 
WINDSHIELD HEAT SWITCH oN ee WASHER 


The windshield anti-ice system is controlled by a two 
position switch labeled OFF and HEAT. The single switch 
controls both the left and right windshield. 


WINDSHIELD WASHER SWITCH 


The windshield washer is controlled by a spring loaded two 
position switch labeled OFF and WASHER . The switch 
needs to be held in WASHER position for the system to 
work. 


Figure 10-2; Windshield Panel 
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PNEUMATIC LOW PRESS CAUTION LIGHT 


If the PNEUMATIC LOW PRESS caution light is illuminated 
it indicates that there is insufficient bleed air available to 
operate the de-ice boots. 


With the caution light illuminated regulated pneumatic 
pressure has dropped below 18 psi. 


INTAKE DEFLECTOR INDICATORS 


There are two "Dolls Eye" type indicators installed on the 
engine instrument panel, outboard of the torque gauges. 
These indicators are not labeled, however, they will display 
EXT when the intake deflector is in the down and locked 
position and will be blank when the deflector is retracted or 
in transit. 


Figure 10-3; Pneumatic Low Pressure Caution Light 
Figure 10-4; Intake Deflector Indicators 
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PROP DE-ICE AMMETER FLIGHT COMPARTMENT PLACARDS 
A propeller de-ice ammeter was available as a factory There are two different types of mandatory placards that are 
installed special option to enable the crew to observe located on the flight control column. One is for aircraft that 
current draw of the propeller de-ice system. The ammeter is are equipped for flight into known icing and the other is for 
located below the PILOT STATIC selector on the co-pilot’s aircraft not equipped for flight into known icing. 


sub-panel. This installation was very rare. 


Figure 10-5; Placard - Aircraft Equipped with Dei-ce Boots 


Figure 10-6; Placard - Aircraft Not Equipped with De-ice 
Boots 
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DETAILED DESCRIPTION 


INTAKE DEFLECTORS 


The intake deflector system prevents snow, ice or sand 
from collecting on the engine air inlet duct mesh screen. 
There is one deflector installed for each engine intake. The 
intake deflectors are extendable vanes that change the flow 
of air to induce inertial separation of heavier than air 
particles. Snow, ice or sand collection on this mesh screen 
would inhibit normal airflow to the engine and can result in 
compressor stalls and possible flameouts. 


When extended the intake deflector directs heavier snow, 
ice or sand particles past the engine inlet duct to the rear of 
the cowling. A small door opens in the rear of the cowling 
when the deflector is extended to allow particles to exit. 
Intake deflectors are extended pneumatically with engine 
bleed air and are held in place and retracted electro- 
mechanically. The deflectors are spring loaded to the 
retract position and require no pneumatic pressure or 
electrical power to maintain that position. 


The intake deflectors use engine bleed air to extend and 
retract. A high quantity of bleed air is required to extend the 
deflectors. For this reason, prior to extending the deflectors, 
the engine speed must be above 80% NG to provide the 
necessary pneumatic pressure to move the deflector 
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against the retraction spring. 


To extend the deflectors, the INTAKE DEFLECTOR switch 
must be held in the EXTEND position until both intake 
deflector indicators display EXT. Typically, extension takes 
about 3 seconds. The switch should be held at EXTEND for 
3 to 5 seconds after the indicators display EXT. 


To retract the deflectors the INTAKE DEFLECTOR switch 
must be moved to the RETRACT position. The switch may 
be released when EXT disappears from both intake 
deflector indicators and the display becomes blank. It is 
normally not necessary to increase NG or to hold the switch 
in position longer than 1 second to retract the deflectors. 


When the INTAKE DEFLECTOR switch is moved to the 
EXTEND position a bleed air solenoid valve opens in each 
nacelle. This allows engine bleed air pressure into the 
intake deflector actuators. The bleed air pressure moves the 
intake deflector downward to the extended position. At the 
same time a cable attached to the intake deflector assembly 
opens the exit door at the rear of the nacelle. When the 
deflector is fully extended two spring loaded lock levers 
engage and hold the deflector plate extended. 


Once extended and the control switch is released and the 
bleed air solenoid valve is de-energized. This allows the air 
pressure present in both actuators to escape to the 
atmosphere. 
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Figure 10-8; Intake Deflector Exit Door Closed Figure 10-10; Intake Deflector Exit Door Open 
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INTAKE DEFLECTORS (continued) 


When the INTAKE DEFLECTOR switch is moved to the 
RETRACT position the bleed air solenoid valve is again 
opened allowing engine bleed air pressure to extend the 
deflector plate and remove the retraction spring pressure 
from the locking pins. The release lever electrical solenoid 
is energized and the locking pins are withdrawn. When the 
pins have retracted fully they operate a microswitch that 
de-energizes the bleed air solenoid valve. The air in the 
actuators is again purged to the atmosphere and the 
deflector will retract due to the spring force alone. As the 
deflector plate moves upward the cable connected to it 
causes the rear particle exit duct door to close. 


In hot climates the intake deflectors can cause higher than 
normal temperatures due to the intake deflectors shielding 
the oil cooler from proper ram airflow. The oil temperature 
should be observed closely in hot climates if the intake 
deflectors are required due to dusty conditions. 
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Figure 10-11; Intake Deflector Operation 
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PROPELLER DE-ICE 


De-ice boots are bonded to the leading edge of each 
propeller blade. Each boot consists of two separate heating 
elements, an inner and outer portion. The elements are 
divided into four groups consisting of left propeller inner, left 
propeller outer, right propeller inner, and right propeller 
outer. 


The electronic timer will direct power in 34 second intervals 
to each group of heating elements. The sequence is as 
follows: 


First to the outer portion of one propeller 

Second to the inner portion of this same propeller 
Third to the outer portion of the other propeller 
Fourth, to the inner portion of this same propeller. 


ae 


When the system is on a complete cycle is completed every 
2 minutes and 16 seconds. Once the system is turned off 
the timer ceases its operation. If the system is turned on 
again the timer will resume at the point where it left off. At 
S/N 578 a new timer was introduced that would advance 
the timer to the next blade in sequence if the switch was 
turned off so that it would start on the next blade when it 
was turned on again. 
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Voltage supplied to the propeller de-ice relays must travel in 
series through the engine low oil pressure sensor. If the 
engine oil pressure is less than 40 psi power will not be 
supplied to the boots on that propeller. This ensures that the 
propeller de-ice elements will not function if the engine is 
not running. 


In the event of an engine failure in flight, power will not be 
supplied to the failed engine propeller; however, the timer 
will still allocate time to that side. The remaining functioning 
propeller will receive two 34 second cycles every 2 minutes. 


Figure 10-12; Propeller De-ice 
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Figure 10-13; Propeller De-ice Schematic 
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FUSELAGE ICE GUARDS NOTES 


Ice is thrown off the propellers at high speed and with 
considerable force. This can cause chipping of paint on the 
side of the fuselage and dents in the fuselage skin. To 
minimize this damage a celastic sheet material was bonded 
to the sides of the fuselage in line with the propellers. The 
celastic material functioned well but did not offer long 
service life. A more durable, detachable metal ice guard 
installation was developed by Field Aviation in Calgary, 
Canada and later replaced the celastic ice guards as a 
factory option. 


A sponge seal positioned between the shield and the 
fuselage skin dampens ice impact. A moisture drain hole, 
located at the bottom will allow moisture behind the shield 
to escape. 


Page 10-17 
FOR TRAINING PURPOSES ONLY November 2010, Revision 5.0 


MAIN MENU 


PAGE UP 


NACELLE AIR INLET ANTI-ICE 


The optional nacelle air inlet anti-ice system prevents 
formation of ice on the inlet lip of the engine air intake. This 
is achieved by utilizing an electrically heated boot that is 
bonded to the leading edge of the engine lower cowling. A 
thermostatic sensing element protrudes through the lip 
structure making contact with the inside surface of the boot 
to sense boot temperature. 


When the switch is moved forward to the INTAKE ANTI-ICE 
position the boot will begin to heat up rapidly. The heat 
sensing switch contacts will open when the boot 
temperature reaches 190°F. This will de-energize the 
system control relays removing power to the heating 
elements. When the boot temperature decreases to 
approximately 160°F the heat sensing switch contacts will 
close once again energizing the relays and providing power 
to the boot heating elements. The system will continue to 
cycle within this temperature range until the switch is moved 
to the OFF position. 


There is no sensing system to determine if the engine is 
running before power is sent to the heated boot. The boot 
will begin to heat up immediately when power is supplied. 
Care must be taken during the pre-flight inspection to 
ensure that the switch is in the OFF position before the air- 
craft DC MASTER switch is turned ON, otherwise, the boot 
may be damaged by the excessive heat generated without 
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the benefit of cooling airflow from the propeller. In addition, 
if the nacelle inlet boots are inadvertently left on prior to 
engine starting the battery charge could be depleted as the 
boots draw a considerable amount of power. 


The nacelle inlet boot is designed as an anti-ice system, 
rather than a de-ice system. The boots should be turned on 
prior to entering icing conditions. 


The nacelle air inlet anti-ice installation is not a requirement 
for known ice operation. 


Figure 10-14; Nacelle Inlet Anti-lce (Inoperative) 
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Figure 10-15; Nacelle Air Inlet Anti-ice Schematic 
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ny © 
AIRFRAME SURFACE DE-ICE 


The surface de-ice system consists of rubber boots with 
inflatable breaker tubes cemented to the leading edge of 
the wing, outboard of the nacelles, and to the leading edge 
of the horizontal stabilizer. De-icing is not provided for the 
vertical stabilizer. 


A light is provided on the outside of each engine nacelle to 
allow observation of the boot inflation at night. 


Figure 10-17; Surface De-ice - Wing Inner Boot 


Figure 10-16; Surface De-ice - Wing Outer Boot Figure 10-18; Surface De-ice - Stab Boot 
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AIRFRAME SURFACE DE-ICE (continued) 


Metal stall bars, which were riveted to the wing leading 
edges on non de-iced aircraft, are removed and replaced 
with neoprene material stall bars bonded in position to the 
leading edge surface of the de-ice boot. The horizontal 
stabilizer leading edge surfaces are protected from damage 
caused by ice thrown off by the wing and propeller de-ice 
systems by a nylon cap bonded to the metal leading edge 
surface. The horizontal stabilizer de-ice boots are then 
installed over the bonded nylon cap surface. 


The wing and stabilizer boots are pneumatically operated 
and electrically controlled. Manual control is possible 
permitting the crew to select either the inner or outer wing 
boots or the left or right tail boots. 


Pneumatic pressure for de-ice boot inflation is obtained 
from the bleed air 18 psi pneumatic control package located 
in the cabin roof. It is recommended that both BLEED AIR 
switches be ON when the de-ice system is in use. 


When the cabin heating system is being operated in the 
AUTO mode a dual pressure switch senses the bleed air 
pressure available from the engines before it enters the 18 
psi regulator. If the unregulated pressure from the engines 
decreases to 25 psi, the switch will send a signal to the 
automatic cabin temperature system which will stop further 
opening of the cabin motorized hot air valve. A further fall in 
available engine bleed air pressure to 20 psi will cause a 
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second signal to be sent. This causes the hot air valve to 
close completely and shuts down the cabin heating system 
thus preserving bleed air pressure for the de-ice system. 
This system functions without any indication to the crew 
although the cabin heat valve can sometimes be heard 
motoring closed when power is reduced. 


The regulated air supply is directed to an ejector located in 
the rear fuselage adjacent to the horizontal stabilizer boot 
distributor valve. This provides a motive force for a venturi 
and creates a vacuum that retains the wing and horizontal 
stabilizer boots tight against the leading edge surface when 
they are deflated. This vacuum will always be present 
regardless if the de-ice system is on or off, provided bleed 
air pressure is available for ejector operation. 


Pressure is supplied to three distributor valves, one for each 
wing and one for the horizontal stabilizer. The distributor 
valves are operated by electric solenoids. Each valve has 
two pressure ports and one purge or suction port. When the 
solenoids are de-energized the suction ports are connected 
to the vacuum line. At any one time with the de-ice system 
selected on, any boot will either be under suction or be 
inflated. 


The distributor valve solenoids may be controlled auto- 
matically or manually. Automatic control is achieved by an 
electronic timer capable of producing a slow or fast cycle. 
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AIRFRAME SURFACE DE-ICE (continued) 


When the system is being operated in the AUTO mode 
each boot will inflate once every minute (FAST cycle) or 
once every three minutes (SLOW cycle). When the system 
is operated in the MANUAL mode the boots will only inflate 
when the crew activates and holds the appropriate switch 
for the desired boot(s). 


The following are the AUTO mode inflation times: 


1: Inner Boots 5 seconds 
2. Outer Boots 5 seconds 
a Left Stabilizer Boot 3 seconds 
4. Right Stabilizer Boot 3 seconds 


This is followed by a dwell period of 44 seconds for the fast 
cycle or 164 seconds for the slow cycle. 


The electronic timer has a nulling function. When turned off, 
the timer will complete any cycle it may be in and then reset 
to begin the next cycle with the inner wing boot sections. If 
the timer fails, boot inflation can be controlled manually. 


To operate the system manually move the selector switch to 
the MANUAL position. Selected boots may then be inflated 
as required by operating the spring loaded WING INNER- 
WING OUTER or LEFT STAB-RIGHT STAB switches. The 
boot(s) will remain inflated as long as the switch is held in 
position. The manual wing and stabilizer switches should 
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not be operated simultaneously as the load imposed may 
cause the AFR DEICE MAN circuit breaker to pop. 


Condensation and freezing of moisture within the distributor 
valves has been an ongoing problem. Beginning with 
aircraft S/N 149, each valve was protected by a water 
separator to prevent moisture entering the valves and 
de-ice boots. Ongoing icing problems with the wing 
distributor valves resulted in the water separators for each 
wing being relocated. Beginning with aircraft S/N 338, they 
were moved from inboard of the nacelle to an outboard 
position adjacent to the distributor valves. At the same time, 
valve heater jackets were installed around all three 
distributor valves to prevent ice forming in the valves. 


The valve heaters, if installed, should be turned on prior to 
entering freezing temperatures. The valve heaters are 
designed to prevent ice formation not to thaw frozen valves. 


The horizontal stabilizer de-ice boots are not visible from 
the flight compartment. Beginning with aircraft S/N 290, 
pressure switches were installed on the lines leading to the 
horizontal stabilizer de-ice boots and annunciator lights 
were installed in the flight compartment. When pressure is 
sent to the boot the appropriate small blue light (located on 
the de-ice control panel and labeled STAB DEICE PRESS, 
LEFT and RIGHT) will illuminate. 
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Figure 10-19; Surface De-ice Schematic 


Page 10-23 
November 2010, Revision 5.0 


FOR TRAINING PURPOSES ONLY 


MAIN MENU 


PAGE UP 


AIRFRAME SURFACE DE-ICE (continued) 


Illumination of the lights confirms that pneumatic pressure is 
being sent to the boot, however, they do not provide a 
confirmation that the boot has inflated or that the surface is, 
in fact, free of ice. When checking the de-ice system on the 
ground prior to flight, an outside observer is needed to 
visually confirm inflation of the boots. In flight, the boots 
may be visually checked through the windows in the rear 
cabin doors. 
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AUTOMATIC STABILIZER BOOT OPERATION WITH 
FLAP EXTENSION 


Ice accumulation on the horizontal stabilizer when flaps are 
extended is a condition which can cause loss of control. 
Several fatal accidents have been attributed to flap 
extension when ice was present on the horizontal stabilizer 
or ice forming on the horizontal stabilizer when flaps are 
extended. 


A factory modification is available which will cause the 
horizontal stabilizer boots to cycle automatically when flaps 
are extended. This will take place only if the surface de-ice 
system is off and bleed air pressure is available. This 
system enhancement was recommended by de Havilland 
for all Twin Otter aircraft certified for icing conditions. 


If this modification has been installed, proper system 
operation may be checked by extending the flaps and 
observing that the horizontal stabilizer boots pulsate twice 
when the flap selector is placed in the range between 5° 
and 12°. When flaps are further extended beyond 17°, an 
additional two pulsations should occur. If the airframe de-ice 
system is selected to either MANUAL or AUTO, automatic 
cycling with flap extension will not take place. 
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WINDSHIELD WIPERS 


Conventional windshield wipers are installed for both the 
captain’s and co-pilot’s windshield. There are two 
installations for the windshield wipers. Prior to S/N 531, 
both wipers moved in the same direction. Starting with S/N 
531, both wipers moved inward and away from the centre 
post at the same time. 


The wipers operate at two speeds; fast and slow. When 
parked, the later model wipers rest vertically against the 
windshield centre post. 


The windshield wipers should never be operated on a dry 
windshield because the windshield will be scratched. 


There is no published limit speed for windshield wiper 

operation. Air loads imposed when the aircraft is traveling 
over 100 KIAS make it difficult for the wipers to function and | 
may make it impossible to move the wipers to the parked ae | 
position. The circuit breaker may pop if the wipers are ya | 
turned on for a prolonged period of time above 100 KIAS. 


W/S WIPER 
MOTOR 


W/S WIPER 
1 CONVERTER 
SLOW | L SIDE 


Figure 10-21; Windshield Wiper Schematic 
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WINDSHIELD HEAT 


Electrically heated captain’s and co-pilot's windshields were 
available as a factory installed option (Figure 10-21). For 
structural reasons both windshields must be heated if this 
option is installed. The heated windshield eliminates the 
need for the windshield washer system to be functional for 
de-ice purposes. The later version of the heated windshield 
also meets British CAA certification requirements for bird 
impact resistance. 


The heated windshield is a laminated structure consisting of 
inner and outer glass panes and a vinyl centre portion. 
Fine wire conductors are imbedded in the vinyl. 


Except for a common control switch the captain’s and 
co-pilot's windshield heaters are actually two separate 
systems. Each system includes a controller, a heat sensor, 
and a control relay. The sensor transmits temperature 
signals to the controller which cycles the system on and off 
in a temperature range that will prevent ice formation. 


When the windshield heat is selected on, a control voltage 
is directed to the temperature controllers. If a sensor 
embedded in the windshield calls for heat, the temperature 
controller in the windshield heat control box will energize a 
relay and allow power to pass to the heating element in the 
windshield. The heat sensor maintains the correct 
temperature and prevents overheating. 
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The windshield heat system may also be used in warm 
moist air to remove condensation which forms on the inside 
of the windshield when descending from higher altitudes. 


The windshield heat system is second only to freon air 
conditioning as the single biggest factory installed electrical 
load on the aircraft. Windshield heat alone consumes more 
power than all avionics and radios found in a typical aircraft. 
If electrical load shedding is required, for example during 
single generator operation, windshield heat should be 
turned off if not required. 


The standby magnetic compass (standby compass) is 
unreliable when windshield heat is on due to deflection 
caused by the electrical fields generated by the windshield 
heating elements. 


NOTE: 
Windshield heat should be left in HEAT position 


during flight in icing. 
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Figure 10-22; Windshield Heat Schematic 
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WINDSHIELD WASHER 


The windshield washer system consists of a reservoir with a 
capacity of 1.5 US gallons, a pump, and two jet nozzles 
located forward of the windshields. The reservoir is located 
in the lower left corner of the flight compartment under the 
main circuit breaker panel. 


When the switch is held at the WASHER position a circuit is 
completed which supplies power to the pump. Fluid is 
sprayed onto the windshields by the nozzles on the nose 
structure forward of each windshield. 


The system was originally an option but was later provided 
as standard equipment beginning with aircraft S/N 531. de 
Havilland ceased installing windshield washer systems on 
new aircraft at S/N 799, and recommended that any existing 
windshield washer systems be removed. 


The system was originally designed to de-ice the windshield 
which was achieved by filling the reservoir with isopropyl 
alcohol and pumping alcohol onto the windshield as 
required. 


Investigation of a serious in-flight fire determined that the 
fire was caused by ignition of the highly flammable isopropyl 
alcohol as a result of a leak under the cabin floor. The leak 
was caused by deterioration of the fluid lines and a service 
bulletin was sent to all operators forbidding the use of 
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isopropyl alcohol and requiring that a new label be installed 
on the reservoir. The new label prohibited the use of 
isopropyl alcohol and identified two fluids; Kilfrost or Pace, 
which were permitted for use. 


Many operators have removed the washer system (as 
recommended) to eliminate the risk of isopropyl alcohol 
being used and to eliminate the risk of scratching the 
windshield during attempts to remove insects and dirt. The 
switch position is covered by a small round cap. 
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PITOT HEAT 


Pitot tubes are mounted on each side of the cockpit 
structure forward of the crew doors. Each pitot tube has a 
heating element included to prevent ice formation on the 
tube. The static ports are not heated on the aircraft. 


The heating elements in the pitot tube are very powerful. If 
the pitot heat is selected on when the aircraft is stationary, 
or not turned off until the aircraft has been parked following 
flight, serious injury will result if anyone contacts the tube. 
Always ensure that the pitot heat is off while on the ground. 


LEFT PITOT 
TUBE 


HEATERS 


OFF 
PITOT HEAT 


PITOT HEAT L PITOT HEAT R 
7.5A 7.5A 


Figure 10-23; Pitot Heat Schematic 
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NORMAL OPERATIONS DE-ICE SYSTEMS CHECK 


There is a detailed checklist that is required to be 
REQUIREMENTS FOR FLIGHT INTO KNOWN completed prior to each departure into known icing 


ICING conditions. The following procedure is from Revision 3.1 of 
the FlightSafety checklist. 


Known icing conditions is defined by the FAA as atmo- 


spheric conditions in which the formation of ice is observed 1. GENERAT@RS@itCHicS 00. QM ccccccccecscsssssssscressssenes BOTH OFF 
or detected in flight. The aircraft flight manual states that 2. PITOT HEAT SWitch.....sccscssecsssssessssecsssssesesseeesseeeesees ON, THEN OFF 
ice may form in conditions of visible moisture at Check for DC LOAD discharge. 
temperatures below +5°C. 3, PROP DEICE Switch ...ssssssssssscssseceseeseeeeee ON, OBSERVE CYCLING 
een ee ee ee eS eT ee 4. INTAKE ANTI - ICE SWitch .......csccssesseesessseeseeseeseeteee ON, THEN OFF 
ange ee oe ay g Check for DC LOAD discharge. 

5. WING INSPECTION Light..........c:cccccccscssesscccsscsecseesessesenseeteneeees TEST 
di ne ene 6. VALVE HEATER SWitCh ......cccccssessessesssesseesvestsseseeeeees ON, THEN OFF 
2. Wing inspection lights Check for DC LOAD discharge. 
3, Propeller de-ice 7. STAB DEICE PRESS Lights ........c..cscsesseeseeeseesees PRESS TO TEST 
4. Windshield heat 8. WINDSHIELD HEAT SWitCh.......csccsccssccssessessessesseeeees ON, THEN OFF 
Di Windshield wipers Check for DC LOAD discharge. 
6. Intake deflectors GOP OVER LG VCS wisi sstentanstastdewnivvibaricisonjaaniaansdoaedareriansicsuseicanids 75% No 
f Pitot heat 10. GENERATOR SWitches .....csscccsssssssesessssssssesesssssseveeeessen RESET/ON 
8. Flight compartment placard 41, BLEED AIR Switches ..scccccccccccssssssesssssssssesesssssssseseesssessststteesen ON 

12. DEICER BOOT SWitch oo... ccccescssessseseeseeseesessessersereeeeseesees MANUAL 

13. WING INNER SWitCh ....c.cccscsscesccsessesseeseeseeseeees HOLD 5 SECONDS 

Check that ground crew signals boot operation. 
14. WING OUTER SWitCh oo... cesccccssecsessessrssesseeseeees HOLD 5 SECONDS 
Check that ground crew signals boot operation. 
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DE-ICE SYSTEMS CHECK (continued) The following check applies only to aircraft with MOD 
6/1874 (Automatic Operation of Horizontal Stabilizer 
45, LEFT STAB Switch ..scccssssccscessssssssevessssssseseeee HOLD 3 SECONDS Boots with Flaps Jextensio@ipcorpasaied: 
Check that ground crew signals stabilizer boot operation. 
46. RIGHT STAB Switch... HOLD 3 SECONDS 19. DEICER BOOTS .....sc.cc::5:. QGP ssc ccccciss RRR, cece ese evens OFF 
: si: ‘ 20. FLAPS oii cccesgcii cee. s +1 en, Meets gccttcece es MEM oe ctteeeeeecnaites 0° 
Check that ground crew signals stabilizer boot operation. 
21. FLAPS... 438eP....... 4 ee RE ccc eeaseeceees 10° 
CAUTION Check LEFT STAB AND RIGHT STAB DEICE PRESS lights illu- 
minate within a 12 second period in a sequence of left, right, left, 
If either light does not come on within 2 seconds, release right. 
switch and repeat check. If the check is not satisfactory, POM eS, a. eR Cee GREATER THAN 15° 
a malfunction is indicated and rectification must be car- heck th 
ried out before flight in icing conditions. Check that same cycle re-occurs. 
23. POWIER LeVeiSiir .......:::cthe RMORIM eo ccctecnstecessetageseeecanseeeeeteaneetses IDLE 


The deice boot indicator lights are operated by pressure 
switches in the air pressure lines to the deice boots, and 
do not, therefore positively indicate deicer boot operation. 


2A Na ES Pes os eas ER ceed edabeagge aad csancanedenaesidssesnadaaeeneasie 10° 


17. DEICER BOOT SWitCh 0... denen ena AUTO 
18. SLOW / FAST Switch .... ccc ceeies sc ene, Sennen FAST 


Check for correct operation of the deice system, including the STAB 
DEICE PRESS lights, if installed. 


NOTE 


If STAB DEICE PRESS indicator lights are installed, 
check that each illuminates for at least 1 second in 
each 60 seconds cycle, and at no time are on simulta- 
neously. If the LEFT indicator does not go out before 
the RIGHT comes on, a malfunction is indicated and 
rectification must be carried out before flight in icing 
conditions. 
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SURFACE DE-ICE ADVISORY 


Although it is not a limitation, it is advised for aircraft prior to 
S/N 830 to not use the strobe lights while deicing in the 
automatic mode as it electrically interferes with the timer. If 
strobe lights are required along with surface de-ice, utilize 
the manual mode. 


APPROACH IN ICING CONDITIONS 


The following procedure (APPROACH PROCEDURES FOR 
FLIGHT IN ICING CONDITIONS) is from Revision 3.1 of 
the FlightSafety checklist. 


1. DEICER BOOTS: 21.444 .2e¢45eeesad deb eeeae es AUTO & FAST 

Before lowering 10° FLAP: 

2. CABIN HEAT .2...2.4.0: 042 ee cece ce ee eRe oc OFF 

3. DEICE System ............ OPERATE CONTINUOUSLY UNTIL 
LANDING 

4. FLAPS 2. ceca ns gt 2 SR MAXIMUM 10° 

5. Approach Speed 2s (ikea <g. Wee... . . JBN MAINTAIN Veer 
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The following procedure (APPROACH PROCEDURES 
AFTER FLIGHT IN ICING CONDITIONS) is from Revision 
3.1 of the FlightSafety checklist. 


1.DEICER BOOTS ............. AUTO & FAST FOR 3 MINUTES 

Above 500’ AGL: 

2. FLAPS . Sah... . fee. . <oee . ug. SE... AS REQUIRED 

If flight controls buffet: 

3. FLAR Sg. . Sipe. SH ae eee RETRACT TO 10° 

4. Speed SW. . Mey Be ee eens MAINTAIN Veer 
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ABNORMAL OPERATIONS 


LOW PNUEMATIC PRESSURE 


The PNUEMATIC LOW PRESS caution light indicates 
insufficient bleed air pressures to operate the surface de-ice 
system. There are several reasons why this could come 
on, but regardless, if you are in icing conditions you need to 
regain sufficient pressure. The following procedure (BLEED 
PRESSURE FAILURE) is from Revision 3.1 of the 
FlightSafety checklist. 


1. BLEED AIR Switches .............0... 0. 0..2000055 BOTH ON 
2. POWER Levers .............0000055 GREATER THAN 70%Ng 
If bleed pressure does not increase: 

3. Bleed operated systems ........... 0.00 eee OFF 
4. BLEED AIR Switches .................. See Ae. OFF 


5. Avoid icing conditions. 
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LIMITATIONS 


The following are the limitations that Supplement One of the 
AFM imposes for flight in know icing conditions. 


1. All de-ice systems must be fully operative prior to 
entering known or probable icing conditions. 


2. If any icing condition has been encountered, the 
de-ice boots must be operated prior to flap extension. 


ot If mod 6/1393 (automatic stabilizer boot operation) is 
not installed, flight in icing conditions is prohibited 
unless engine rpm is maintained above 75% NG. 


4. In icing conditions, flap angles must not exceed 10°. 


5. Intake deflectors must be extended for flight in visible 
moisture at temperatures below +5°C. 
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100/200 DIFFERENCES MODIFICATIONS AND OPTIONS 


MODIFICATION # | DETAIL S/N CUT IN 
DETAILED DESCRIPTION 6/1393 Introduction of the STAB DEICE _—‘| 290 
PRESS lights. 

WING FENCES 6/1440 Introduction of the valve heater. | 338 
Wing fences were not standard on series 100/200 aircraft. 6/1607 Windshield wipers made standard. | 531 
However, if the aircraft is equipped with surface de-ice, wing 
fences are required 6/1608 Windshield washer made standard. | 531 

6/1629 A new propeller deice timer is 
introduced. 578 


A new surface deice timer is 
6/1779 introduced that wont be affected by | 830 
the operation of the strobe lights. 


6/1827 Removal of the windshield washer. | 799 


6/1847 Automatic inflation for tail deicer N/A 
boots during flap extension. 


OPTION # DETAIL S/N APP 
6004 Airframe surface deice. 1 
6005 Prop deice. 1 
6006 Wing inspection lights 1 
6007 Windshield heat 1 
6009 & 6157 Windshield wipers 1 
6062 Intake anti ice 1 
6080 & 6168 Fuselage ice guards 1 
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QUESTIONS 

1; The optional nacelle inlet anti-ice system uses: 
a. Ahot air duct 
b. An engine scavenged oil tube 
c. An electrically heating boot 


d 


. Aconductive spray mat 


Z. The optional propeller de-ice system is a: 


a 
b 
Cc 
d 


. Cyclic, electrically controlled system 

. Continuous pneumatic heating system 

. Self-contained system supplied by alternators 
. Chemical system using isopropyl alcohol 


3. The major difference between fast and slow cycles of 
the surface de-ice system is: 


a. 
b. 


Cc 


d. 


Inflation time 
Inflation pressure 
. Cycle sequence 
Dwell time 
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Propeller de-ice requires which of the following to 


O 


a. 
b. 


Cc 


d. 


perate: 


NP above 17% 
Pneumatic pressure 
. AC power 

Engine oil pressure 


Windshield heat: 


a. 
b. 
Cc. 


Is required for bird strike protection 

Requires crew monitoring 

If installed, is one of the single highest electrical 
power consumers on the aircraft 

. Is not a substitute for liquid de-ice fluids applied 
with the WASHER switch 


Which statement is true: 


a. 


b 


C. 


d 


Pitot tubes are heated 
. Static ports are heated 
Both pitot tubes and the static ports are heated 
. Only the lower (captain) static ports are heated 
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QUESTIONS (continued) NOTES 


ts Blue stabilizer boot indicating lights in the flight 
compartment tell you that: 


a. The boot is inflating 

b. Ice is present on the boot 

c. Ice has been cleared from the boot 

d. Pressure is being sent to the tail boots 


8. When extended, intake deflectors can cause 
problems with: 


. Oil temperature in warm climates 

. Single-engine climb in cold climates 
Bleed air supply to the heater 

. Electrical demand in any climate 


207m 


9. When conducting an approach in any icing condition: 


a. Extend flaps cautiously to a maximum of 10° 
b. Operate the surface de-ice system 

c. Turn off the cabin heat 

d. All of the above 
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INTRODUCTION 


This chapter discusses the air conditioning systems 
installed in the DHC-6 Twin Otter Series 100, 200, and 300 
airplanes. For descriptive purposes, air conditioning is divid- 
ed into primary cooling/ventilation, heating, and air 
conditioning systems. All heating and cooling system 
components are located below the flight compartment floor. 


"Air Conditioning" can be a misleading term when referring 
to the Twin Otter. Standard aircraft were only equipped with 
cabin ventilation and heating systems. An air conditioning 
(i.e. refrigeration) system was available as a factory 
installed option but it was not commonly ordered. 


GENERAL 


There are two different designs of ventilation and heating 
systems. Early production aircraft, prior to S/N 136, are 
outfitted with the first design. These aircraft can be 
recognized by the presence of small ram air scoops for the 
passenger air gasper outlets located on the upper sides of 
the fuselage just aft of the flight compartment doors and a 
NACA flush air inlet duct forward of the left crew door below 
the flight compartment floor. All subsequent aircraft were 
equipped with the newer ventilation and heating design 
which replaced the sidewall scoop with a protruding left side 
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ram air scoop below the flight compartment floor and a vent 
fan. Control and operation of both systems is identical 
during flight operations. 


An optional freon air conditioning system is a separate add 
on system that does not use any of the ducting or 
components used by the basic heating and ventilation 
system. 
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CONTROLS AND INDICATIONS When the switch is released back to the HOLD position, the 
hot air valve remains in that position. As long as the switch 
is at HOLD and MANUAL still selected the hot air valve will 

AIRCRAFT HEATING / TEMP CONTROL not change position. 


MANUAL/AUTO SWITCH 


A three position switch is used to select the heating system 
in the AUTO mode, the MANUAL mode or OFF. This mode 
selector switch will determine what control is used to set the 
level of heat. 


COOL/WARM DIAL 


A rotating dial controls the heating system in the AUTO 
mode. If the heat supplied is less than desired, rotate the BLEED AIR 
knob towards the WARM position and towards the COOL ay @ Va @ 
position if the heat supplied is more than desired. The dial 
acts like a thermostat. 


LEFT RIGHT 


bs MANUAL 
MANUAL COOL 


MANUAL COOL/MANUAL WARM SWITCH or (*® (* Hod 


AUTO MANUAL 
WARM 


This three position switch is spring loaded to the HOLD 
position. This switch controls the heating system in the 
MANUAL mode by directly controlling the hot air valve. 
When the switch is held in the MANUAL WARM position it [ee = nal 
drives the hot air valve towards the full open position. SER ees 

When the switch is held in the MANUAL COOL position it 
drives the hot air valve towards the full closed position. 


~~ 


Figure 11-1; Aircraft Heating / Temp Conrol Panel 
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AIRCRAFT HEATING / CAUTION PANEL 


DUCT OVERHEAT CAUTION LIGHT 


Indication of excessive temperature in the silencer plenum Figure 11-2; Duct Overheat Caution Light 
is provided by a caution light labeled DUCT OVERHEAT, 

located on the annunciator panel. A sensor in the silencer 

plenum controls the caution light. The light will illuminate 

when the air temperature in the silencer plenum reaches 

300°F. 


VENT FAN SWITCH 


This fan is controlled by a two-position ON-OFF switch 
labeled VENT FAN. This switch is located just above the 
RAM AIR handle beside the avionics circuit breaker and 
fuse panel on the lower pedestal. 


RAM AIR LEVER 


The RAM AIR lever controls the position of the ram air 
valve. It is fully open when the lever is in the full up 
position, and fully closed when the lever is in the full down 
position. There are many notches within the full travel of 
the lever. This allows for slight position changes of the 
valve with slight movement of the lever. 


Figure 11-3; Vent Fan Switch / Ram Air Lever 
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AIR CONDITIONING PANEL 
POWER SWITCH 


This three position switch is designed to turn the air 
conditioning on. If the aircraft is in flight, FLIGHT should be 
selected. If the aircraft is on the ground, GROUND should 
be selected. 


OPERATION SWITCH 
The three position switch controls the operation of the 


system as long as the POWER switch has been selected to 
FLIGHT or GROUND. The QUICK COOL position is 


AIR CONDITIONING 


designed for ground use only and is the air conditioner FLIGHT (* ( NORMAL 
working at high power. The NORMAL position is designed OFF k FAN ONLY 
for use in flight. The FAN ONLY position will allow the air GROUND QUICK COOL 


conditioner to act as a fan, without reducing the humidity. POWER OPERATION 


Figure 11-4; Air Conditioning Panel 
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DETAILED DESCRIPTION PASSANGER GASPER OUTLETS 
RAM AIR INTAKE In order to provide fresh outside air each aircraft is 


equipped with gasper outlets mounted in the cabin sidewall. 
_ The passengers have full control of airflow from the gasper 
Aram air inlet is located on the front left side of the outlets by twisting the collar on the gasper outlet. This 
fuselage just aft of the nose baggage compartment. A airflow comes from the ram air intake. The pilots have no 
protruding scoop is fitted over the inlet to increase airflow ability to restrict or shut off the outside air supply to the 


during flight. Ram air is used for ventilation and as a gasper outlets from the flight compartment. 
motive force for heating. . 


i; 2 


ro. 
ve 


Figtine 11-5; Ram Air Intake Figure 11-6; Passenger Gasper Outlets 
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RAM AIR VALVE 


The ram air valve is downstream of the ram air inlet. It 
controls the amount of ram air that is used for aircraft 
heating. Regardless of the position of the ram air valve, 
ram air is always available to the gasper outlets. For 
aircraft heating, the ram air valve should always be at least 
slightly open to provide some motive force for the heating 
system. 


MOTORIZED HOT AIR VALVE 


The motorized hot air valve controls the amount of hot 
bleed air that is mixed with the ram air for heating of the 
aircraft. The valve is DC electric and will remain in its 
current position if power is lost. 


Figure 11-7; Motorized Hot Air Valve 


SILENCER PLENUM 


The silencer plenum is a mixing chamber. It is where the 
hot bleed air that is allowed to pass through the hot air 
valve meets the ram air that passes through the ram air 
valve. The temperature sensor that controls the DUCT 
OVERHEAT caution light is located within the plenum. 
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CABIN AIR CONTROL VALVE 


The cabin air control valve is a butterfly valve that is used to 
control the percentage of heated air that is delivered to the 
cabin and to the flight compartment. This valve has an 
infinite number of positions. If the cabin air control valve is 
fully closed, all of the heated air is delivered to the outlets in 
the flight compartment. If the cabin air control valve is fully 
open, all of the heated air is delivered to the outlets in the 
cabin. There are an infinite number of mid positions to find 
the right ratio of air delivery. 


INPUT 

FROM 

FLIGHT 
COMPARTMENT 


Figure 11-8; Cabin Air Control Valve 
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FLIGHT COMPARTMENT AND CABIN OUTLETS 


Additional outside air can be supplied to the aircraft through 
the flight compartment and cabin baseboard outlets. 
Adjusting the ram air valve lever located at the base of the 
center pedestal labeled RAM AIR controls the quantity of 
outside air entering the heating and ventilation system 
through these vents. The valve is fully opened when the 
lever is up and fully closed when the lever is in the down 
position. Any intermediate position may be used in order to 
provide the crew and passengers with controlled flow of air 
through these ducts. 


The temperature of the outside air that enters the cabin and 
flight compartment through these outlets, if necessary, can 
be adjusted. Heating of this cabin air will be addressed later 
in the cabin heating system. 


When the ram air valve is opened the air is admitted to the 
silencer plenum under the flight compartment floor. From 
there the air can be sent to the flight compartment outlets 
located on the flight compartment floor by each door sill, the 
foot warmer outlets located in the forward area of the flight 
compartment floor, and the windshield outlets located at the 
forward edge of the instrument panel glare shield. 


Some outside air can be sent to the cabin through the cabin 


baseboard outlets. These outlets run along the base of the 
passenger cabin sidewalls beginning at the forward cabin 
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bulkhead and ending just prior to the doors at the rear of 
the cabin. 


How much air will be sent to the flight compartments or 
cabin is controlled by the cabin air control valve which is 
located on the flight compartment floor behind the copilot's 
seat. Pulling up on the knob, labeled CABIN AIR CONTROL 
will reduce the flow of air to the passenger cabin and 
increases the volume and velocity of the air delivered to the 
flight compartment. Any intermediate position may be used 
in order to provide the crew and passengers with a 
controlled flow of air through these ducts. 


Figure 11-9; Cabin Air Control Valve Knob 
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Figure 11-11; Flight Compartment Outlets 


Figure 11-10; Cabin Outlets 
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Figure 11-12; Ventilation schematic 
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FLIGHT COMPARTMENT FANS 


In order to increase airflow in the flight compartment, two 
fans were initially available as optional equipment but 
became standard equipment beginning with aircraft S/N 
531. The position of these fans can be changed in order to 
adjust the direction of airflow. There is a circuit breaker 
switch labeled FLT COMTP FANS, located on the overhead 
circuit breaker panel, which is used as a master power 
supply to the fans. 


Early model Casco fans had an additional ON-OFF switch 
on the fan body. On a later model of Casco fans this ON- 
OFF switch was eliminated. The final model of fan used, 
supplied by Caframo, was equipped with a three position 
switch on the fan body allowing the crew to adjust the fan 
speed or turn the fan off individually. 


Figure 11-14; Late Model Fans 


Page 11-17 
FOR TRAINING PURPOSES ONLY November 2010, Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


FlightSafety. 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


VENT FAN The crew have no control over the air exhaust. The quantity 
of air exhausted is directly associated with the aircraft 
In order to provide ventilation for crew and passengers airspeed. Increase in the airspeed will increase the amount 
while the aircraft is on the ground, starting with aircraft S/N of air leaving the cabin and flight compartment. 


136, a fan was installed downstream of the ram air inlet. 

If necessary, the flight compartment windows may be 
opened in flight. Care should be taken to avoid scratches 
on the window surface caused by dirt and sand trapped at 
the base of the window. 


The fan creates a considerable suction at the ram air vent. 
If the fan is operated while baggage is being loaded or 
unloaded from the nose baggage compartment care should 
be taken to ensure that passenger or crew clothing is not 
drawn into the ram air inlet. 


The vent fan is not required during the flight and should be 
turned off after takeoff as it can actually impede the natural 
ram air effect. 


AIR EXHAUST 


Cabin air is exhausted through grilles in the cabin ceiling 
panels and then exits the fuselage through an aft facing 
scoop located on top of the aircraft. Air will also be drawn 
through the rear baggage compartment, through a screen 
on the panel at the back of the compartment shelf. After 
passing through this screen, the air will leave the aircraft in 
the low pressure area created by the plastic guards which 
cover the rudder bell crank. Aircraft which were equipped 
with a factory installed toilet in the rear baggage 
compartment may have an additional screen in the doorway 
between the passenger cabin and rear baggage 
compartment to enhance air exhaust from the toilet area. 


Figure 11-15; Flight Compartment Window 
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Figure 11-16; Heating Schematic 
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AUTOMATIC MODE 


An electronic automatic temperature control system capable 
of maintaining a constant cabin temperature in flight, 
despite changes in outside air temperature and engine 
power settings is provided. 


The system consists of a controller (Figure 11-18), located 
in the right cabin roof near the power distribution box, a 
temperature selector knob, located on the overhead switch 
panel, an outside air temperature sensor, located in the ram 
air vent, a duct temperature sensor, located in the silencer 
plenum, and a cabin temperature sensor (Figure 11-19). 


On early aircraft the cabin temperature sensor was located 
by the cabin exhaust vent and sensed temperature of the 
air leaving the cabin. On aircraft S/N 136 and above the 
sensor is located on the forward cabin bulkhead to the right 
of the passageway between the cabin and flight 
compartment. The sensor on the bulkhead incorporates a 
miniature fan to prevent stagnation of the air at the sensor. 
This fan operates whenever the mode selector switch is in 
the AUTO position. 


The automatic temperature control system is based on the 
wheatstone bridge principle of control. The temperatures of 
the outside air, cabin air, and air in the silencer plenum are 
compared against the temperature selected by the crew on 
the rotary knob. The hot air valve is then opened or closed 
by pulses sent by the temperature controller in an effort to 
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provide the desired cabin temperature. Changes in any of 
the variables (OAT, cabin temperature, duct temperature, or 
temperature selected) will result in an out-of-balance 
condition which the controller attempts to correct with a 
movement of the hot air valve. 


To operate the heating system in the automatic mode, once 
one or both BLEED AIR switches are turned ON, select the 
mode selector switch to the AUTO position and adjust the 
large TEMP CONTROL knob to the desired temperature. 
Adjust the cabin air control valve to provide the desired bal- 
ance of airflow between the flight compartment and cabin. 
Open the ram air valve slightly to provide a motive force to 
move the hot air out of the silencer plenum. If the aircraft is 
on the ground, turn the vent fan on to provide a motive 
force to move the hot air out of the silencer plenum. Once 
the aircraft is airborne the vent fan should be shut off, and 
the ram air valve may be closed if desired. 


Aircraft with de-ice boots or pneumatic autopilots are 
equipped with a dual pressure switch that will prevent the 
hot air valve from opening if bleed air pressure available 
from the engine is less than 25 psi. 


Once the cabin temperature has stabilized, the controller 
will maintain the desired temperature despite variations of 
outside air temperature, bleed air temperature, or cabin 
temperature caused by passengers opening the gasper 
outlets. 
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Figure 11-17; Automatic Temperature Control System 


Page 11-21 


FOR TRAINING PURPOSES ONLY November 2010, Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


NOTES 


Figure 11-18; Auto Temperature Controller 
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Figure 11-19; Cabin Temperature Sensor 
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MANUAL HEATING MODE 


To operate the heating system in the manual mode, select 
one or both BLEED AIR switches to the ON position, move 
the mode selector switch to the MANUAL position, and 
open the hot air valve to the desired position by pushing 
and holding the MANUAL COOL-HOLD-MANUAL WARM 
switch forward at the MANUAL WARM position. 


If the mode selector switch is in the OFF position, and DC 
power is present on the left bus, the hot air valve will move 
to the fully closed position. The system is designed to 
motor the valve closed whenever the mode selector switch 
is moved to OFF and power is present. 


It takes approximately 30 seconds for the hot air valve to 
travel from the fully closed to the fully open position. The 
degree of opening of the hot air valve needed to produce a 
comfortable cabin temperature will be a function of three 
variables: 


1. Engine speed which affects both bleed air volume 
and bleed air temperature 


2: Outside air temperature 


3) Ram air lever position which affects how much 
outside air is brought into the aircraft heating system 
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During ground operations the engine speed is low, resulting 
in a relatively low volume of warm air being supplied from 
the engines. Also, no ram airflow is available without the 
use of the vent fan. For maximum heating on the ground, 
open the hot air valve fully by holding the MANUAL COOL- 
HOLD-MANUAL WARM switch forward to the MANUAL 
WARM position until the valve stops motoring. It is usually 
possible to hear the sound of the valve motoring when the 
engines are at idle power. Open the ram air valve slightly 
and turn on the vent fan to assist in moving the warm bleed 
air out of the silencer plenum and into the flight 
compartment and cabin. Adjust the cabin air control valve to 
balance the flow of air between the flight compartment and 
cabin as desired. 


As soon as the engine power is advanced to the take-off 
power setting, both the volume and temperature of the 
bleed air entering the silencer plenum will increase 
significantly. If the hot air valve is left in the fully open 
position during takeoff, the DUCT OVERHEAT caution light 
will often illuminate shortly after take-off. For this reason, 
the valve should be motored to approximately the 1/3 open 
position prior to applying take-off power. Hot air and ram air 
valve positions may then be adjusted as required after climb 
power is set. The vent fan should be turned off as part of 
the after take-off checklist. 


If the heating system is left off during taxi and take-off, and 
later turned on during flight, an initial position for the valve 
of about 1/3 open (10 seconds actuation of the switch 
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Manual Heating Mode (continued) 


towards MANUAL WARM) is suggested. The ram air vent 
valve may be opened slightly if desired to assist in moving 
the hot air out of the silencer and into the flight 
compartment and cabin. 


During temperate weather conditions, when heat is required 
at altitude, but not on the ground, the mode selector can be 
left at MANUAL and one or both BLEED AIR switches may 
be turned ON when heat is needed and OFF when heat is 
not needed. As long as the mode selector switch remains at 
MANUAL, the position of the hot air valve will not change 
when the aircraft is shut down. This procedure avoids the 
trouble of continually searching for the correct hot air valve 
position from flight to flight. 
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WINDSHIELD DEFOGGING 


For maximum windshield defogging or defrosting from the 
heating system, pull the cabin air control valve fully up to 
direct all the air to the flight compartment and stop the 
supply of air to the cabin. Open the ram air valve partially to 
increase the volume of the air delivered, move the mode 
selector switch to MANUAL, and open the hot air valve by 
holding the MANUAL COOL-HOLD-MANUAL WARM switch 
forward at the MANUAL WARM position as required. In 
extreme cold temperatures the ram air valve can be 
temporarily closed if required to increase air temperature. 
The flight compartment fans can also be used to assist in 
defogging and defrosting the windshield. 
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AIR RECIRCULATION 


When the aircraft is being heated the engine bleed air is 
directed at high velocity into an ejector duct which functions 
as a venturi to recirculate the cabin air. A low pressure area 
is created within the ejector duct. The low pressure area of 
the venturi is connected to the cabin recirculated air intake 
which is located on the left hand side of the flight 
compartment footwall area between the pilots’ seats. 


If the ram air valve is only slightly open this acts as the 
motive force for the heating. 


Previously warmed cabin air will be drawn in through the 
recirculated air intake and mixed with the hot bleed air. If 
there is very little ram air the volume of air delivered to the 
cabin will be reduced but will increase the cabin 
temperature in extreme cold conditions. Figure 11-20; Recirculation Vent 


A one way check valve in the recirculated air intake is 
intended to prevent hot bleed air from escaping out the 
recirculated air intake. The check valve does not provide a 
perfect seal and pilots are advised not to leave temperature 
sensitive items such as flight bags or vinyl binders pressed 
against the recirculated air intake. 
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AIR CONDITIONING 


Air conditioning was available for all series of aircraft. This 
is an add on system that is entirely separate from the 
standard heating and ventilation system. Approximately 
12% of the Twin Otter fleet was fitted with this system at the 
factory. This installation adds 132 lbs to the weight of the 
aircraft. 


The system consists of a DC-powered freon compressor, a 
condenser with fan, evaporator with fan, associated 
refrigeration components, relays and circuit breakers, and a 
thermostat. All of these components are contained on a 
slide in slide out tray that is located under the cabin floor in 
the area of the rear cabin doors. 


Low pressure freon vapour from the evaporator enters the 
compressor where it is compressed. This causes the freon's 
pressure and temperature to increase. This high pressure 
warm gas now enters a condenser in order to remove the 
heat by allowing the outside air to flow over the condenser. 
Outside air used to cool the compressor and condenser 
enters through a grill located under the right rear cabin door 
and exits through a grill under the airstair door. 


As the high pressure, cooler freon passes through the 
expansion valve both pressure and temperature will drop. 
The low pressure cold freon enters the evaporator, where it 
extracts heat from the cabin air (which entered the system 
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through a metal floor grill located at the rear of the cabin) as 
it passes through the evaporator grill causing the freon to 
heat up. The low pressure warm freon leaves the 
evaporator and enters the compressor once again. After 
being cooled the air travels upwards through an insulated 
main duct in the rear baggage compartment before turning 
forward, passing through the bulkhead and being distributed 
throughout the cabin by ducts installed along the center of 
the cabin ceiling. 


Operation is normally controlled by a pressure switch which 
will cycle the compressor on and off within a predetermined 
range. There is a direct relationship between pressure of 
the freon in the evaporator and temperature of the cabin air 
passing over the evaporator coils. 


If the pressure switch fails or if other malfunctions occur, a 
thermostatic switch in the evaporator plenum will cycle the 
system within a safe temperature range. The pressure 
switch and the thermostatic switch are in series in the 
compressor power circuit. Both must be closed before the 
compressor will operate. 


The air conditioning system will not operate during cold 
weather conditions because the ambient air temperature is 
not high enough to close the thermostatic switch in the 
evaporator plenum. 
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Figure 11-21; Air Conditioning Components 
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Figure 11-22; Air Conditioning Duct In Rear Baggage 
Compartment 
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Figure 11-23; Air Conditioning Cabin Intake 
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OPERATION 


It is possible to run the air conditioner on the ground to cool 
the cabin prior to flight. Due to the high electrical load, the 
system is designed to automatically de-energize the 
compressor motor if either starter is engaged while the air 
conditioning is selected on. 


When the POWER switch is selected to GROUND, the 
system will operate when only one generator is running or 
when an external power source is connected to the aircraft. 
If the system is being operated on the ground with only one 
generator online care should be taken to ensure that the 
generator load limits are not exceeded. The air conditioner 
can draw up to 150 amps leaving very little capacity for 
other aircraft systems. 


de Havilland recommends that external power be connected 
and used any time that operation of the air conditioning 
system is required when the aircraft is parked. 


When the POWER switch is selected to FLIGHT a circuit is 
armed in the generator control system that prevents 
operation of the refrigeration unit unless both generators 
are on line. This is intended to provide automatic load 
shedding of the air conditioner compressor if one generator 
should trip off line for any reason. If both generators are 
online, the system may be operated while on the ground 
with the switch in the FLIGHT position. 
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The air conditioning system must not be operated in flight 
with the power switch in the GROUND position. 


When the OPERATION switch is selected to NORMAL, and 
the POWER switch is at any position other than OFF, power 
is supplied in series to the condenser and the evaporator 
fan causing both fan motors to operate at moderate speed. 
When the fan is operated the compressor motor is de- 
energized thus providing recirculation of ambient air within 
the cabin only. 


When the OPERATION switch is selected to QUICK COOL, 
and the POWER switch is at any position other than OFF, 
power is supplied in parallel to the condenser fan and the 
evaporator fan, and both fan motors will operate at a high 
speed. QUICK COOL is intended for ground operation when 
power is being supplied from an external source or both 
generators. 


When operating on the ground with only one generator on, 
do not select QUICK COOL, as the operating generator 
may overheat due to the high current demand. 
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NORMAL OPERATIONS 
COMMON PROBLEMS 


Many pilots have attempted to use the automatic 
temperature control system once or twice and then given up 
on it as a result of a DUCT OVERHEAT warning or 
undesirable hot or cold cabin temperature during the first 
few minutes of operation. Listed below are some common 
problems encountered, and suggestions to solve these 
problems. 


The automatic temperature controller cannot adjust the ram- 
air valve, the cabin air control valve, the bleed air switches, 
or control the vent fan. The crew must set these controls up 
properly to allow the automatic system to function. 


During ground operations the vent fan must be on and the 
cabin air control valve partially open, in order to move the 
hot air out of the plenum and into the flight compartment or 
cabin. If the ram air duct is closed, and/or the vent fan is off, 
hot bleed air will stagnate in the silencer plenum. The duct 
temperature sensor will sense this condition and the 
controller will close the hot air valve in an attempt to reduce 
the duct temperature. The result will be an unacceptably 
cold cabin. 


If the mode selector switch is at AUTO and there is no 
bleed air available, the temperature controller will drive the 
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hot air mixing valve fully open. To prevent this, the mode 
selector switch should be selected off until the engines are 
running and bleed air is available. 


When operating in automatic mode on the ground for 
aircraft equipped with a dual pressure switch, it is common 
not to receive much heating effect. The automatic 
temperature control system was designed primarily for flight 
operation. 


During flight, the ram air valve should be slightly open, 
except during the most extreme cold temperatures for short 
durations of time. This is to provide a motive force to move 
the hot air out of the plenum and into the cabin. Slightly 
opening the ram air valve provides the additional advantage 
of greatly increasing the volume of mixed hot bleed air and 
cold outside air delivered to the cabin. This will result in a 
faster cabin warm up. The addition of cold outside air will be 
sensed by the duct temperature sensor which will then 
compensate by adding greater quantities of hot bleed air, 
thus raising the temperature of the air delivered to the cabin 
to the desired setting. 


When engine power is substantially reduced the hot air 
valve will be prevented from opening further, or possibly 
closed completely by the dual pressure switch. This is 
normal. When engine power is increased the automatic 
temperature controller will re-open the hot air valve. 
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ABNORMAL OPERATIONS 
EMERGENCY AIR EVACUATION 


In an emergency, opening the flight compartment windows 
is the most effective way of rapidly ventilating the aircraft, 
as there is an area of low pressure outside the windows. It 
should be noted that any smoke or fumes in the passenger 
compartment would travel forward through the flight 
compartment before being exhausted through the window 
opening. 


Without opening the windows, the most efficient manner of 
evacuating air from the aircraft is to set the system up for 
maximum ventilation. This is accomplished with the ram air 
valve fully open, the cabin air valve fully closed, and the 
mode selector switch OFF. This will supply the greatest 
amount of fresh outside air to the flight compartment. 
Airflow within the aircraft will be from the flight compartment 
aft towards the cabin exhaust duct. Closing the passenger 
gasper outlets may enhance air evacuation from the flight 
compartment. 


Moving the mode selector switch to the OFF position will 
cause the hot air valve to motor to the closed position 
thereby stopping the flow of bleed air from the engines to 
the cabin heating system. If there is any reason to suspect 
the quality of the air being delivered from the engine bleed 
air system, the BLEED AIR switches should also be 
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switched OFF, if bleed air is not required for de-icing 
purposes. 


DUCT OVERHEAT 


A DUCT OVERHEAT caution light indicates excessive 
temperature in the silencer plenum. In most cases this is 
caused by stagnation of hot bleed air in the silencer plenum 
and can be corrected by opening the ram air valve. The 
following procedure is from Revision 3.2 of the FlightSafety 
checklist. 


1. RAMAIR Lever .......... 0020: c cette OPEN 

2 EMRACONMROLs (6%. BY... 2... REDUCE TEMPERATURE 

If on ground: 

S@VIENT FANQE SEO ee eee ON 
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LIMITATIONS NOTES 
The heating system must be selected off for approach in 
icing conditions as per the AFM, Supplement 1. 
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SERIES 100/200 DIFFERENCES FAONT OF cast ener s 
CAUTION 
BEHIND HEADLINER MANUAL LIGHTS PANEL 
AUTOMATIC Bae ese 
DETAILED DESCRIPTION ‘contaouen | mie | 1 
CONTROLLER AUTO MANUAL I 
Fr 0a DUAL- eve | LEGEND 
1 @ fs PRESSURE COOL WARM | HOTBLEEDAIR 
I SWITCH 
TEMP CONTROL | 


The following image shows the heating system design on all 
series 100 aircraft, and series 200 aircraft prior to S/N 136. 
In this design, the ram air duct is connected directly to the 
ejector plenum chamber. Operating the ram air valve can 
proportion the amounts of ram air and recirculated air that is 
mixed with the hot bleed air. A vent fan for ground 
operations is not provided. 


Le a (J RECIRCULATED AIR 
[MJ CONDITIONED AIR 
HH AMBIENT AIR 
=" ELECTRICAL 
@ MODULATED VALVE 


WINDSHIELD HEATER OUTLETS 


RAM-AIR 
VALVE 
(MANUAL) 


The air supply for the passenger gasper outlets is obtained 
directly from small ram air scoops mounted on the fuselage 
sides. Air supply to the gaspers will only be available in 
flight. 


seen eee ee ===“ 


HOT AIR 
VALVE 
(MOTORIZED) 


ere |e cc cs sft ee ee ee -_ 
COPILOT'S 
RECIRCULATED FOOT 
AIR INTAKE WARMER 


DUCT 
OVERHEAT 


PILOT'S 
FOOT 
WARMER 


The cabin air temperature sensor used by the automatic 
temperature control system is mounted in the cabin roof, 
near the cabin ceiling exhaust vent. A fan to create 
circulation around the sensor is not provided. 


CABIN AIR CONTROL 


RAM-AIR VALVE (MANUAL) RAM-AI 


CABIN 
» BASEBOARD 

HEATER 
)~ OUTLETS 


Figure 11-24; Series 100/200 Heating Schematic 
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MODIFICATION # DETAIL S/N CUT IN 

6/1070 Ram air scoop widened and 136 
relocated. 

6/1181 Vent fan introduced. 136 

6/1602 Flight compartment fans made 531 
standard. 

6/1852 Late model fans introduced (three 815 
position switch). 

OPTION # DETAIL S/N APP 

6015 Flight compartment fans. 1 

6043 Vent fan. 1 

6109 Cabin air conditioning. 1 
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Heated air to the flight compartment outlets may be 
increased by: 


Reducing cabin temperature 
Opening the cabin air control valve 
Closing the cabin air control valve 
Turning the vent fan on 


20709 


The motive force for the heating system is supplied 
by the: 


Main duct fan 
Engine bleed air 
Ram air motive flow 
Recirculated air duct 


29009 


Normal operation of the hot air mixing valve may be 
overridden by the: 


Refrigeration system operation switch 
Cabin air control valve 

Duct overheat sensor 

Dual pressure switch 


2079 
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QUICK COOL should not be selected on the ground 
except when: 


The main duct fan is operating 

OAT is above ISA 

At least one generator is on 

External power is selected or both generators 
are operating 


ao 


You are carrying freight only and, during flight, you 
want to maximize the heating airflow into the flight 
compartment. You would: 


a. Close the cabin air control valve using the 
control behind the copilot's seat 
b. Open the cabin air control valve using the 


control behind the captain's seat 

Open the flight compartment windows 

d. Select the RAM AIR lever to the fully OPEN 
position 


Qo 


In flight, to quickly ventilate the aircraft 
interior you would: 


a. Open the overhead cabin escape hatch 

b. Open the cabin air supply valve, using the 
control behind the captain's seat 

Open the flight compartment windows slightly 
d. Open all passenger air louvers fully 


oO 
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INTRODUCTION NOTES 


The Twin Otter hydraulic system is powered by an electrical 
pump with a back-up hand pump. The system provides 
pressure for three standard installation subsystems: 


Te Flaps 
2 Nose wheel steering 
3. Wheel brakes 


An optional hydraulically powered wheel/ski installation is 
available. Amphibious Wipline floats are equipped with 
hydraulically operated retractable landing gear; however, 
the float gear system is powered by a separate, completely 
independent hydraulic system provided by Wipaire. 


GENERAL 


Hydraulic system operation is automatic. Power is provided 
to the pump whenever the left DC bus is energized. A 
pressure switch controls the pump to maintain pressure 
within an appropriate range. Should the electrical pump fail, 
pressure can be maintained with a hand pump. 


Page 13-5 
FOR TRAINING PURPOSES ONLY November 2010, Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


FlightSafety. 


international 
TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


CONTROLS AND INDICATIONS 


PRESSURE GAUGES 


Two pressure gauges are installed in the flight compartment 
on the lower sub-panels. 


The BRAKE PRESSURE indicator shows pressure 
available for brake operation only. 


The SYSTEM PRESSURE indicator (not labeled) shows 
available pressure for operation of all subsystems: flaps, 
nose wheel steering, wheel brakes, and optional wheel/skis. 
Normally, after completion of a pump cycle, it will show the 
same pressure as the brake pressure indicator. 


Figure 13-1; Pressure Gauges 
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HYDRAULIC CIRCUIT BREAKER WARNING 
LIGHT 


The HYD OIL PUMP circuit breaker is located on the main r 
circuit breaker panel. Due to the critical nature of this 
system for ground operations, a caution light was installed nfs oo 20Qol> 


as standard equipment beginning with S/N 531 to warn the ee OL Og 
crew of an open circuit breaker. Previously it was available 
as an option. 


The light is labeled HYD PUMP C/BKR OPEN and was 
originally located below the BRAKE PRESSURE gauge. 
Beginning with aircraft S/N 595, the caution light was 
relocated to a higher position near the left hand airspeed 
indicator, to improve the visibility of the caution light. 


It is an amber coloured press-to-test light. The brightness 
of the light can be adjusted by rotating the ring around the 
light, or by the co-pilot’s panel light dimming rheostat. 


It is recommended that the flight crew never pull the circuit 
breaker during normal operations. 


Figure 13-2; Hydraulic Circuit Breaker Warning Light 
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HAND PUMP : X 


The hand pump is used as a back-up means to build 
hydraulic pressure in the case of an electric hydraulic pump 
failure. Depending on modification status, it is stowed either 
on the co-pilot’s bulkhead, or on the right hand side of the 
cockpit floor foot well. 


WOE 


_ AG \omm 
rie = 
The pump can be used by moving the lever back and forth 
once it is inserted into the pump hole in the cockpit floor. 


If the pump is ever used significant force will be required to 
build and keep hydraulic pressure within an acceptable 
range. 


The hand pump should not be used as a normal means to 
operate the hydraulic system. It is only installed in case of 
a malfunction. If the electric pump is unserviceable, repair 
must be made prior to dispatch. There is no MMEL 
allowance for using the hand pump in lieu of the electric 


pump. 


Figure 13-3; Hand Pump 
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6 


DETAILED DESCRIPTION 


HYDRAULIC POWER PACKAGE 


Most of the components for the hydraulic power system are 
installed on the hydraulic power package tray. This tray is 
located in the forward fuselage under the flight 
compartment floor. 


The hydraulic system components include the electric motor 
and pump, the pressure switch, the reservoir, the drain 
tube, the accumulators and the pressure relief valves. 
Access panels are provided on the left and right sides of the 
fuselage directly under the flight compartment doors. 
Figures 13-4 and 13-5 show the access panel and power 
pack tray as it is viewed from just below the captain’s door. 
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Figure 13-6; Hydralic Power Package Tray 
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ELECTRIC MOTOR AND PUMP 


LEFT DC BUS fq] SO OIE DAMPING ACCUMULATOR 


x PRESSURE INDICATOR 
A gear type pump, operated by a 28 volt DC motor, is 6 = (pone AU), CHARGE VALVE 
located on the power package tray. The pump operates HYD PUMP c= 1 
. . . C/BKR OPEN HAND PUMP 
intermittently in short pulses of 3 to 5 seconds. The sound CAUTION LIGHT SYSTEM I= 
of the pump operating can be clearly heard in the flight Sascaniniag: VALVE ** NOSEWHEEL 
compartment. PRESSURE PRESSURE fi gare 

INDICATOR SWITCH* RX =!) 

FILTER DAMPING 


(10 MICRON) 


PRESSURE SWITCH 


¢ | 


BRAKE 
RELIEF 
VALVE 

(1.750 PSI) 


BRAKE ACCUMULATOR PRESSURE 


The pressure switch is responsible for maintaining the INDICATOR AND AIR CHARGE VALVE 
hydraulic pressure within the desired range by controlling a ; 
relay that supplies power to the electric pump. It is located 
on the power package tray. 


BRAKE 
ACCUMULATOR 


There are two modifications for the pressure switch. On BRAKE SYSTEM 

aircraft prior to S/N 511, the pressure switch turns the pump INDIGSTOR 

off when pressure rises to between 1550 and 1600 psi and LEGEND 

turns the pump on when pressure drops by 150 to 250 psi. 5 “i THERMAL RELIEF 
With this design there is a high frequency of pump ee VALVES (1,750 PS!) 
operation. mex. oo) eee 


FLAP 
ACTUATOR 


== MECHANICAL 
— _ ELECTRICAL 


In order to reduce the frequency of pump operation, mod 
6/1570 was introduced starting at S/N 511. This modification 
turns the pump off between 1525 and 1625 psi and allows 
the pressure to drop by 300 psi before turning on again. Ff eaee 


BRAKE |_| 
Some aircraft prior to S/N 511 will have been refitted with LJ unr a ae 


this modification. 


Figure 13-7; Hydralic Schematic 
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Pressure Switch (continued) 


The crew must be aware of the acceptable pressure ranges 
for the model of aircraft being used, since the hydraulic 
system pressure gauges are not marked with colour coded 
bands to identify the acceptable ranges. 


As per the AFM, for aircraft equipped with mod 6/1570 (S/N 
511 and later), the acceptable range of hydraulic pressure is 
1225-1625 psi. For aircraft prior to S/N 511 the acceptable 
range is 1300-1600 psi. 


RESERVOIR 


An unpressurized hydraulic fluid reservoir is located on the 
power package tray. The reservoir cap contains a built in 
dipstick, with markings FULL and REFILL to show the 
acceptable range of fluid levels. 


The reservoir holds approximately 2/3 of a U.S. gallon of 
fluid. Prior to checking the fluid level, the flaps must be 
retracted and the pressure must read zero on both flight 
compartment indicators. 


The hydraulic fluid used is red in colour, and flammable 
when vaporized. 
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DRAIN TUBE 


If any fluid leaks from the hydraulic power pack, it will flow 
to a drain tube located at the lowest point of the hydraulic 
power pack tray. The tube exits the fuselage under the 
access doors for the hydraulic system. Due to the 
flammable nature of the fluid, any leaks should be 
investigated and corrected before the DC MASTER switch 
is turned ON. 


DAMPING ACCUMULATORS 


Two damping accumulators are installed on the hydraulic 
power pack, pre-charged with nitrogen gas at 750 psi. One 
accumulator serves all hydraulic systems, while the other 
serves only the brake system. 


Each damping accumulator has a gauge displaying the 
nitrogen pressure. Refer to Figure 13-5 to see the 
pre-charge indication on the two accumulator gauges. If no 
pressure is present in the hydraulic system, the 
accumulator gauges will read the pressure of the nitrogen 
pre-charge. 


The nitrogen gas acts against a puck which opposes the 
hydraulic system and/or brake pressure on the other side of 
the puck. When hydraulic pressure in the system drops, as 
would happen when a hydraulic subsystem such as flaps, 
brakes, or steering is operated, the gas pressure acting on 
the puck forces the hydraulic fluid out of the accumulator to 
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Damping Accumulators (continued) 


operate the subsystem. When the pump turns on, hydraulic 
fluid is forced back into the accumulator to recharge it. 


The brake accumulator was installed to ensure that a 
reserve of pressure was always available to the brake 
system. The system accumulator and nitrogen gas in it act 
like a shock absorber absorbing the strong hydraulic fluid 
force when the pump is activated. 


Both accumulators also provide a reserve of fluid under 
pressure, which ensures that pressure is immediately 
available when required. This may happen during heavy 
demands on the hydraulic system(s) which could exceed 
the electric pump's capacity to maintain pressure. 


The way the hydraulic system is designed, due to the 
accumulator pre-charge, it will provide the indicated system 
pressure until 750 psi. In the event of pump failure, as the 
pressure decreases to 750 psi, it will fall sharply to zero 
thereafter. 


Pilots do not normally check the accumulator pre-charge 
during the pre-flight inspection. The accumulator 
pre-charge would only be checked if jerky steering or jerky 
brake response suggests there is a problem. This would 
indicate that there is not a proper reserve of pressure, thus 
resulting in a slight delay while pump delivers the fluid 
under pressure to the applicable system. 
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PRESSURE RELIEF VALVES 


In the event of a system fault causing the electric pump to 
run continuously (ie: pressure switch failure), a system 
pressure relief valve permits fluid to circulate in a loop 
between the electric pump and the reservoir. The system 
relief valve opens above 1750 psi. 


A brake pressure relief valve is installed in the hydraulic 
system to prevent excessive pressure buildup in the brake 
system. This can be caused by the pump occasionally 
cycling in flight. This valve opens at 1750 psi, and routes 
fluid to the return line. 


HYDRAULIC SUBSYSTEMS 


Flap system operation is discussed in detail in “Chapter 15 - 
Flight Controls." Nose wheel steering, brakes, and the 
optional wheel ski system are discussed in detail in 
“Chapter 14 - Landing Gear and Brakes." 
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NORMAL OPERATIONS NOTES 


System operation is fully automatic. The electric pump will 
cycle as required to maintain pressure within the allowable 
range. 


It is not abnormal to have occasional cycling of the 
hydraulic pump in flight. In many cases leaking of fluid at 
the nose wheel steering actuator control spool and sleeve 
causes this. These two components make direct metal-to- 
metal contact, with no O-ring, thus excessive wear will allow 
system pressure to decrease. 


It is critical to check the hydraulic pressure prior to landing. 
This will verify that the nose wheel steering and brakes will 
be available. 
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ABNORMAL OPERATIONS 
ELECTRIC PUMP FAILURE 


Electric pump failure can be recognized by the HYD PUMP 
C/BRK OPEN LIGHT being illuminated, or by system 
pressure decreasing below the acceptable limit, without the 
pump turning on to raise the pressure. 


Should the electrically driven pump become inoperative the 
hand pump can be used to supply pressure to all sub- 
systems. The hand pump is inserted into the pump hole 
under a hinged door on the cockpit floor to the right of the 
captain. Pressure buildup to approximately 1300 psi will 
require between 20 to 30 strokes of the hand pump. Higher 
pressures of 1500 psi can be achieved with some difficulty. 


Upon touchdown use the nose wheel steering with extreme 
care. Nose wheel steering demands can very easily 
exceed the speed at which the hand pump can rebuild the 
pressure. Given this situation consider shutting down on the 
runway and calling for a tow instead of attempting to taxi. 


The following procedure (HYD PUMP C/BRK OPEN LIGHT 
ON) is from Revision 3.1 of the FlightSafety checklist. 


1. HYD OIL PUMP C/B (Main Panel) ....... CHECK, DO NOT RESET 
2. HYDRAULIC PUMP FAILURE CHECKLIST .......... COMPLETE 
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The following procedure (ELECTRIC HYDRAULIC PUMP 
FAILURE) is from Revision 3.2 of the FlightSafety checklist. 


1. HANDPUMP ............ See. See USE 30 - 40 STROKES 
2. BRAKE HYD PRESS/ System HYD PRESSMAINTAIN ABOVE 

1500PSI 
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HYDRAULIC FLUID LOSS/FLUID LEAK 


Hydraulic fluid loss can be recognized by a decrease in 
system and possibly brake pressure with the pump running 
continuously in an attempt to restore the pressure value to 
within the acceptable range. 


If a leak occurs upstream of the brake system the flap and 
nose wheel steering services will be lost. A check valve 
installed on the brake system (Figure 13-7) traps a limited 
amount of pressure in the brake system accumulator. This 
trapped fluid should be sufficient for one strong application 
of the brakes upon touchdown. 


If a leak occurs downstream of the brake system all 
hydraulic fluid will be lost and no services will be available. 


If the flaps were at zero at the point of complete fluid loss, 
they will remain at zero. If complete fluid loss occurred 
after flap extension there is a check valve at the flap control 
valve (Figure 13-7) that is designed to maintain flap position 
by trapping the hydraulic fluid until retraction is selected. 


The nose wheel shimmy damper is part of the nose wheel 
steering system and requires hydraulic fluid to function. 
Severe nose wheel shimmy can be expected if hydraulic 
fluid is lost. 
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The following procedure (LOSS OF ALL SYSTEM FLUID) 
is from Revision 3.2 of the FlightSafety checklist. 


1. HYD OIL PUMP C/B (Main Panel) ..................0.0. PULL 
2. ZERO FLAP LANDING ... S3pRRpee...... . SHR. COMPLETE 


NOTE 
Services lost without hydraulic pressure: 
- Flaps 


- Nosewheel Steering 
- Possibly Brakes 
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LIMITATIONS MODIFICATIONS AND OPTIONS 


Acceptable operating hydraulic pressure limits are: 


MODIFICATION # DETAIL S/N CUT IN 
1300 - 1600 psi (pre S/N 511) 6/1042 Introduction of brake relief valve. 66 
1225 - 1625 psi (S/N 511 and up) 

6/1084 Introduction of check valve at flap 106 


selector to secure flap position in 
the case of fluid loss. 


6/1570 New pressure switch changing 511 
acceptable hydraulic system 
pressure values reducing frequency 
of pump operation. 


6/1605 HYD PUMP C/BKR OPEN light 531 
became standard located below the 
brake pressure gauge. 


6/1654 HYD PUMP C/BKR OPEN light 595 
relocated to the left side of the 
captain’s ASI. 

6/1728 Relocation of emergency hand 731 


pump to the cockpit foot-well. 


OPTION # DETAIL S/N CUT IN 


6113 HYD PUMP C/BKR OPEN light 1 
became optional. 
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QUESTIONS 


Hydraulic system pressure is kept within the desired 
pressure range by: 


The relief valve 

A variable-volume, electrically driven pump 
The pressure switch 

The accumulators 


a0 


The hand pump: 


a. Supplies pressure to all hydraulic sub-systems 

b. Supplies pressure only to the flaps and wheel 
brakes 

G Cannot be used to pressurize the wheel 
brakes 

d. Cannot be used to pressurize the nose wheel 


steering system 


Normal acceptable system pressure for aircraft S/N 
511 and later is: 


1225-1625 psi 
1300-1600 psi 
1200-1500 psi 
None of the above 


ao 
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The hydraulic accumulators: 


a Absorb pressure 'spikes' in the system 
b. Store a small reserve of pressure 

c Accumulate contaminated fluid 

d Both A and B 


The hydraulic fluid is flammable when vapourized. 


a. True 
b. False 


The hydraulic system circuit breaker: 


a Should be pulled before start 

b. Powers the electric pump and gauges 

G Imposes a great demand on the battery 

d Should never be pulled by the crew, except in 
the case of a hydraulic system abnormality 


Pilots should check the accumulator pre-charge: 


a Daily 

b. After checking the tire pressure 

C Before checking the cable tension 

d Only if the steering or brakes are jerky 
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CHAPTER 14 - LANDING GEAR 
AND BRAKES 
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INTRODUCTION 


Twin Otter landplane gear is not retractable. Nose wheel 
steering is mechanically controlled and hydraulically 
actuated. Wheel brakes are powered by the aircraft 
hydraulic system. 


GENERAL 


The landing gear consists of two fixed main wheels and a 
fixed nose wheel equipped with nose wheel steering. The 
captain centers the nose wheel after takeoff using the nose 
wheel steering lever. Two configurations of skis, several 
models of floats, and larger, intermediate floatation tires are 
also available. 


The hydraulically actuated nose wheel steering is controlled Figure 14-1; Fixed Tricycle Gear 
by cable linkage from a lever on the captain's control 
column. 


The airplane has a hydraulically operated power braking 
system. Each main gear wheel houses a single disc brake 
assembly that is operated by the aircraft hydraulic system. 
A parking brake is provided. 
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CONTROLS AND INDICATIONS 


NOSE WHEEL STEERING TILLER 


A tiller, labeled NW STEER, is located on the left hand 
control column. Upward movement of the tiller causes the 
nose wheel to turn right while downward movement causes 
the tiller to move left. When the NW STEER lever is 
horizontal the nose wheel is centered. 


Beginning with aircraft S/N 331 a luminous tape strip was 
installed on the nose wheel steering lever and the control 
column to confirm the 0 position. Beginning with 

aircraft S/N 431 a post light was added on the control 
column to illuminate the tape strip during night operation. 


Rt 
Ly NW. STEER 


N\\\ 
MTT \ 


Figure 14-2; Nose Wheel Steering Lever 
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BRAKE PEDALS WHEEL SKIS 


The brakes are controlled by applying toe pressure to the The ski position selector lever is located to the left of the 
top of either set of rudder pedals. The brakes can be centre pedestal. The ski selector panel hand lever has two 
locked in the applied position by pulling on the parking positions; UP and DOWN. There are six position indicator 
brake handle. lights; three labeled UP and three labeled DN. 


WARNING 
DO NOT APPLY BRAKES 
DURING SKI ACTUATION 


oe 


SKI POSITION 


to | 
W012 me 
| 
ar cor AD way Puro) ED 
a e @ Seee e- 
@ @ 2638 e- 
{ 26 VAC 


415 vac | 


Figure 14-3; Brake Pedals and Parking Brake Handle Figure 14-4; Wheel Ski Controls 
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DETAILED DESCRIPTION 


MAIN GEAR 


Each main gear consists of a leg assembly, shock 
absorbers, brake hydraulic fluid pipe, and a jacking pad, all 
enclosed within a two piece fiberglass gear leg fairing. Each 
main gear wheel is equipped with a disc brake assembly. 


Shock absorption is provided by a urethane block system 
located at the upper end of the gear leg where the gear leg 
attaches to the fuselage. Two urethane blocks absorb 
impact loads and a third urethane block controls gear 
rebound. 


The two lower urethane blocks will compress and not reach 
their full service life if the aircraft is regularly left fully loaded 
(at gross weight) overnight. 


Main gear tire pressure is normally maintained at 38 psi if 
the ambient temperature is above -20°F (-29°C) and 34 psi 
if the temperature is less. The tires also absorb shocks 
during landing and taxiing and the pressure change at lower 
temperatures is necessary to ensure that the tires meet 
required energy absorbing requirements. 


At S/N 371, a tire inflation placard was provided for both 
standard and intermediate floatation gear. 


FlightSafety. 


Figure 14-6; Main Gear (Fairing Removed) 
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NOTES 


Figure 14-7; Main Gear Tire 
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NOSE GEAR 


The nose gear is attached to the forward face of the bulk- 
head at fuselage station 60. The nose gear consists of a 
conventional pneumatic (air-oil) shock strut, wheel fork, and 
upper and lower torque arms. A steering actuator attached 
to the shock strut moves a steering lever which rotates the 
steering collar. The steering collar is attached to the upper 
torque arm which is connected to the lower torque arm by a 
removable pip pin. The lower torque arm is attached to the 
nose wheel fork which holds the nose wheel. 


Landing and taxi loads are dampened by oil flow through an 
orifice in the shock strut and by a nitrogen charge in the 
strut. The chrome piston at the bottom of the shock strut is 
normally extended 5.5 to 6 inches when the aircraft is 
parked; however, the distance will vary with aircraft loading. 


A tow bar can be attached to the nose wheel at the centre 
of the wheel hub to tow the aircraft. The pip pin that 
connects the two torque links together must be removed 
before the tow bar is attached otherwise the hydraulic 
steering mechanism will be damaged. 


When the pip pin is removed the nose wheel may be 
rotated freely through 360°. When the tow bar is being 
used, the wire supplying power to the taxi light must be 
disconnected if the nose wheel is to be rotated more than 
90° in either direction. The quick release pin must be 
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reinstalled prior to taxiing or flight. 


There is no connection between the nose wheel steering 
system and the rudder pedals. 


The nose wheel may be steered 60° either side of centre. 
An optional shimmy damper was provided as standard 
equipment beginning at aircraft S/N 549. 


CHARGING VALVE 
/ 


UPPER 
CYLINDER | 


Cee STEERING 
A> COLLAR 
NOSEWHEEL STEERING 
ACTUATOR ; 
CENTERING LATCH iL” 
UPPER 
ee ate TORQUE ARM 
PISTON 
LOWER TORQUE ARM 
FORK 


Figure 14-8; Nose Gear Components 
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Figure 14-9; Torque Links and Pip Pin (Left View) Figure 14-11; Torque Links and Pip Pin (Right View) 
a 


Figure 14-10; Torque Links and Pip Pin (Centre View) 
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NOSE WHEEL TILLER 


The NW STEER tiller is connected by cables to the control 
valve on the steering actuator. 


The control valve moves a spool within a sleeve which 
opens and closes pressure ports thus directing hydraulic 
fluid to one side or the other of the actuator piston. When 
the captain ceases applying pressure to the nose wheel 
lever the control valve centers and locks in the hydraulic 
pressure present on both sides of the actuator thus holding 
the nose wheel in position. If hydraulic system pressure is 
lost the nose wheel will hydraulically lock in the position it 
was in at the time the pressure was lost. 


When the piston within the nose wheel actuator moves, the 
actuator body also moves. 


Movement of the actuator body is transmitted back to the 
NW STEER tiller through the cables. Movement of the NW 
STEER lever is a positive indication of movement of the 
nose wheel. 


The nose wheel is held in the centered position during flight 
by a spring loaded pin on the upper torque link. This pin 
engages into the lower nose leg retention clamp notch 
when the nose gear leg extends fully after take-off. The pin 
will not engage properly if the nose wheel is not centered at 
takeoff, a condition that sometimes occurs when taking off 
during strong crosswinds or on rough surfaces. 
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The nose wheel must be centered after every takeoff by 
moving the NW STEER tiller towards centre until the pin 
locks in the centre position and resistance is felt. If it is not 
centered after takeoff, and the aircraft losses hydraulic 
pressure, it will be impossible to centre the nose wheel. 


TO STEERING 
LEVER, PILOT'S 
CONTROL WHEEL 


o> 
LS 


STEERING 
ASTUATOR gam‘, 


STEERING 
COLLAR 
quick @= 
RELEASE 
PIN 
TORQUE ARM 


Figure 14-12; Nose wheel System 
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1,300 PSI MINIMUM, S 
RESEAT PRESSURE 
1,100 PSI MINIMUM 


y 


INPUT Wyo 
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(© (9 SHIMMY DAMPER 
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RESEAT PRESSURE 40 TO 60 CRACKING PRESSURE 
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Figure 14-13; Nose Wheel Actuator 
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NOSE WHEEL TIRE NOTES 


Nose tire pressure is normally maintained 32 psi, regardless 
of ambient air temperature. 


The nose tire has a large footprint and the steering system 
normally cannot apply enough force to turn the nose wheel 
if the aircraft is stationary on a hard surface such as asphalt 
or concrete. In this case, it is necessary to taxi forward 
slowly before the nose wheel can be turned. 


Steering during tight turns can be supplemented with 
differential engine power including propeller discing or 
reverse if needed. Use of differential braking to assist with 
steering is not recommended because of the stresses 
imposed on the nose strut. 


The hydraulic nose wheel steering system is primarily used 
during low speed taxiing. During higher speed ground 
operations, such as take-off, landing, and high speed 
taxiing, aircraft heading can be controlled aerodynamically 
with coarse movement of the rudder. 
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OPTIONAL GEAR SYSTEMS NOTES 


SPRING SKIS 


Spring skis are available for operation on snow or ice 
surfaces. Installation of spring skis or wheel skis requires 
replacement of the airspeed indicator and flight limitation 
placard appropriate to the ski system installed. 


Spring skis are installed on the existing main wheel axles. 
The main gear spring skis are restrained in flight by front 
and rear bungee loaded cables attached to the underside of 
the wing. Short carbon steel check cables are attached 
parallel to the front and rear bungee loops to limit ski 
movement and act as safety cables in the event of a 
bungee loop breaking. 


The nose gear ski retaining harness consists of front and 
rear cables. The front cables each incorporate a bungee in 
parallel with the steel check cable. 


Spring skis installed in place of conventional wheels 
increase the aircraft empty weight by approximately 396 Ibs. 
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Figure 14-14; Spring Skis 
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WHEEL SKIS 


Wheel skis, manufactured by Bristol Aerospace, are 
installed on special wheel axles. Each main gear ski is 
connected to its axle by levers, cables, links, and bungee 
cords, and to three fittings on the lower surface of the wing. 


Both main gear skis incorporate a device for controlling the 
lateral attitude of the skis throughout the deflection range of 
the main gear leg, from flight to maximum landing weight 
deflection. This feature is active only when the skis are 
extended for ski landings. Positioning the skis for wheel 
landings cancels this feature and causes automatic posi- 
tioning of the skis for optimum ground clearance during 
taxiing. 


The nose wheel ski is attached to the nose gear axle and to 


the fork by two pairs of telescoping bungee ring shock units. 


Both the main and nose skis are rigged level in flight and 
are self trimming in pitch for ski or wheel landings. 


Wheel skis installed in place of conventional wheels 


increase the aircraft empty weight by approximately 660 Ibs. 


Movement of the selector lever changes the position of the 
hydraulic control valve to direct hydraulic system pressure 
to the hydraulic actuators on the main and nose gear skis 
(Figure 14-19). Selecting the lever to UP will retract the skis 
allowing a wheel landing and the three indicator lights 
labeled UP will illuminate. Selecting the lever to DOWN will 
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reverse the hydraulic flow to the actuators extending the ski 
below the wheels for a ski landing. The three indicator lights 
labeled DN will illuminate. 


Each ski has two position microswitches (Figure 14-20), 
actuated by a latch lever, to provide a signal for the 
appropriate position light illumination. 


Figure 14-15; Wheel Skis 
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Figure 14-16; Nose Wheel Ski 


Figure 14-17; Main Wheel Ski (Rear View) Figure 14-18; Main Wheel Ski (Front View) 
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TELESCOPING SHOCK 
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Figure 14-19; Wheel Ski Components 
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NOTES 
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WHEEL SKI SIMILAR 
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Figure 14-20; Wheel Ski Microswitches 
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STRAIGHT FLOATS a 


Straight floats, manufactured by Canadian Aircraft Products 
(CAP), are available for all series of aircraft. All aircraft with 
CAP floats must operate with the short nose configuration. 
The main and rear struts between the fuselage and floats 
are enclosed in fairings. The forward and rear spreader 
bars maintain float alignment. Beaching gear can be 
attached to the floats to remove the aircraft from the water. 


Many additional changes are required when floats are 
installed. All aircraft must have upper and lower finlets 
installed on the horizontal stabilizer surfaces to improve 
lateral stability of the aircraft. A feel spring is installed in the Figure 14-21; Straight Floats 
elevator control system to provide the required control 
characteristics. 


Float installation also requires the addition of an airspeed 
indicator with different range markings. An additional stall 
bar is also installed on the right wing. Propeller zero-pitch 
blade latches must be installed for float operation. 
Reference lines are added to the power lever quadrant 
(Figure 14-23) to indicate the zero thrust position. 


Although wing fences are standard equipment on all series 
300 aircraft, earlier series 100/200 aircraft are required to 
have wing fences installed when equipped with floats. 


Straight CAP floats installed increases the aircraft empty 
weight by approximately 812 Ibs. 


Figure 14-22; Float Finlets 
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OVERHEAD CONSOLE LEFT SIDE 


VIEW ON ARROW A 


Figure 14-23; Float Equipped Modified Power Quadrant 
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AMPHIBIOUS FLOATS 


A new amphibious float configuration by Wipaire Inc. has 
been certified for series 300 aircraft. Wipaire Inc. also 
manufactures straight floats for series 300 aircraft. The long 
nose baggage compartment may be retained when Wipline 
floats are installed. Both Wipline Amphibious 13000 and 
Standard float models have STC approval. 


Wipline amphibious floats and associated equipment 
installed in place of conventional wheels increases the 
aircraft empty weight by approximately 1,466 lbs. Wipline 
straight floats, installed in place of conventional wheels, 
increases the aircraft empty weight by approximately 
878 lbs. 


Figure 14-25; Wipline Amphibious Floats - Exiting The Water 
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WATER BOMBING FLOATS 


By special order water bombing floats used for forest fire 
control may be fitted. The water pickup probes and bomb 
doors on the floats are controlled by a separate hydraulic 
system. 


A considerable number of modifications to the aircraft, 
including thicker wing skins from the fuselage to the engine 
mounting, are required to operate at the 15,000 Ibs 
maximum take-off weight used for water bombing. To 
reduce wing bending moments wing fuel tanks must be full 
when operating at weights in excess of 12,500 Ibs. Further 
information about the water bombing floats is contained in 
Supplement 28 of the AFM, "Water Bomber Operation at 
15,000 Pounds". Figure 14-26; Water Bombing Floats 
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INTERMEDIATE FLOATATION GEAR 


An intermediate flotation landing gear configuration is 
available for desert and soft field landing strip surfaces. 


In addition, a larger nose wheel fork is installed on the nose 
gear leg to accommodate the main wheel fitted with the 
larger tire. A longer jury strut is also provided. 


Intermediate flotation landing gear installed in place of 
conventional landing gear increases the aircraft empty 
weight by approximately 111 Ibs. 


Figure 14-28; Intermediate Floatation Nose Gear 
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BRAKES 


Either the pilot or the co-pilot can apply the brakes. The 
right and left brakes function independently. Applying toe 
pressure to the top of either set of rudder pedals actuates 
the brake metering valves. 


Hydraulic pressure is metered by the brake valves in direct 
proportion to force applied to the pedals. Releasing the 
pressure on the top of the rudder pedals releases the 
metering valves allowing fluid in the brake lines to reverse 
flow to the return system and thus releases the brakes. 
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Figure 14-29; Brake System 
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GOODYEAR BRAKES 


Aircraft were fitted with Goodyear brakes at the factory. One 
single disc brake assembly, geared to and driven by the 
wheel, is installed on each main gear wheel. 


The brake housing is attached to the gear leg. Six brake 
pucks are installed in each brake assembly, three in the 
pistons and three in the brake housing. The brake disk 
rotates between these pucks. When brake pressure is 
applied it forces the rotating brake disk against the brake 
pucks creating friction for braking. 


An automatic adjust feature on each brake maintains 
constant running clearance as the brake pad wears. Three 
wear indicator pins can be viewed during a walkaround. 
These indicators will protrude out slightly from the housing. 
With the brakes applied these indicators should be no less 
than flush with the housing. If they are less than flush the Figure 14-30; Goodyear Brakes 
aircraft should be handed over to maintenance 
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CLEVELAND BRAKES 


An alternative wheel and brake assembly is available by 
STC from the Parker Hannifin Corporation. This wheel and 
brake unit can be installed on all series of Twin Otter 
aircraft. 


The wheel is made of cast magnesium material and is 
suitable for use with all standard tires. The wheel will 
accommodate tire tubes if required. The brake is a single 
caliper four piston external disc design with sintered metallic 
linings. A flexible wire braided hydraulic hose replaces the 
hard steel pipe from the main gear leg lower flange housing 
to the brake assembly. 


There is no guidance for the flight crew as to checking the 
serviceability of these brakes during a walkaround. If any 
doubt exists as to the integrity of the system maintenance 
should be contacted. 


Figure 14-31; Cleveland Brakes 
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PARKING BRAKE 


The brakes can be locked in the applied position by 
applying the brakes and then pulling the PARKING BRAKE 
handle. This will mechanically lock the brake linkage in the 
applied position to hold constant hydraulic pressure on the 
brakes. The parking brake may be released by pressing 
firmly on the top of the rudder pedals. The parking brake 
may only be set and released from the left hand (captain’s) 
position. 


Parking brake pressure is limited to 850 psi which is less 
than the maximum pressure available when the brake 
pedals are fully pushed down. The parking brake is not a 
substitute for chocks or tie downs when the aircraft is 
parked outdoors. 
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Figure 14-32; Parking Brake 


Page 14-30 
November 2010, Revision 5.0 


MAIN MENU 


PAGE UP 


NORMAL OPERATIONS 


BRAKES 


A brake check is included in the taxi check and is also 
described in the Standard Operating Procedures. 


NOSE WHEEL 


It is critical that crew comply with the AFM requirement that 
the nose wheel be centered following takeoff. The AFM 
also requires that the nose wheel be checked again to 
ensure it is centered before landing. 


ABNORMAL OPERATIONS 


If a complete loss of hydraulic system fluid is encountered 
the pressure remaining in the brake accumulator will only 
provide one brake application. In this case, apply the brakes 
and "hold" the pressure without releasing. Pumping the 
brakes will only diminish the pressure that is stored. 


LIMITATIONS 


None 
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MODIFICATIONS AND OPTIONS 


MODIFICATION # DETAIL S/N CUT IN 
Introduction of luminous tape 
6/1396 marker on nose wheel steering 331 
lever for improved indication. 
Tire inflation labels on gear fairing 
6/1446 for both standard and intermediate | 371 
floatation gear is introduced. 
6/1478 Introduction of post light on nose 431 
wheel steering lever. 
6/1554 Shimmy damper became standard. | 549 
OPTION # DETAIL S/N CUT IN 
6001 Wheel skis 1 
6002 CAP Floats (100/200 Series) 1 | 
6048 Intermediate Floatation Gear f 
6073 Spring Skis (100/200 Series) 1 
6082 CAP Floats (300 Series) 1 
6116 Spring Skis (300 Series) 1 | 
6149 Shimmy Damper 1 | 


Page 14-31 
November 2010, Revision 5.0 


MAIN MENU 


PAGE UP 


QUESTIONS 
1; The main landing gear: 
a. Utilizes urethane blocks to absorb landing 


shock 


b. Utilizes air-oil shock struts to absorb landing 
shock 

GC: Is solidly mounted to the fuselage with no pro 
visions for shock absorption 

d. Is retractable 

2. The nose landing gear: 

a. Incorporates a hydraulically actuated steering 
actuator 

b. Utilizes a conventional air-oil shock strut 

c: Both a and b 

d. Is retractable 
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Prior to towing the airplane: 


a. 


b. 


Disconnect the upper torque arm from the 
steering collar 

Disconnect the torque arms by pulling the 
quick disconnect pip pin 

Ensure the quick disconnect pip pin is 
installed, connecting the torque arms 
Release the nitrogen charge from the nose 
strut 


Nose wheel steering is: 


o£ 


Mechanically controlled 

Hydraulically actuated 

Capable of steering the nose wheel 60° either 
side of centre 

All of the above 


Wheel skis are: 


2079 


Retracted for wheel landings 

Fixed and cannot be extended or retracted 
Not hydraulically actuated 

None of the above 
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QUESTIONS (continued) 
6. Spring skis are: 
a. Attached to the landing gear axles 
b. Restrained in flight by bungee loaded cables 
attached to the underside of the wing 
C. Both a and b 
d. Attached to the landing gear wheels 
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CHAPTER 15 - FLIGHT CONTROLS 
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INTRODUCTION The stall warning system consisting of two lift detecting 
vanes installed on the left wing leading edge to warn the 


The Twin Otter aircraft primary flight controls consist of a crew of an impending stall. 


rudder, ailerons and an elevator. Secondary flight controls 


are wing flaps. In order to enhance the electrical grounding qualities of the 


aircraft structure bonding straps are provided at all flight 
control surface hinge locations. 


GENERAL 


All flight controls may be operated from either the captain’s 
or co-pilot's seat. The rudder provides yaw control, the 
ailerons provide roll control, and the elevator provides pitch 
control. 


The primary flight controls are conventional, as they are 
manually actuated by cables, pulleys, and mechanical 
linkages. Various trim and gear tabs on the control surfaces 
assist the pilot with control forces during flight. Vortex 
generators, installed on either side of the fin and on the 
horizontal stabilizer, enhance rudder effectiveness at low 
airspeeds. 


Flight control locks secure the rudder, ailerons, and elevator 
when the aircraft is parked. 


Secondary flight controls are the hydraulically actuated wing 
flaps. 


Figure 15-9 serves as a locator for all flight controls. 
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CONTROLS AND INDICATIONS 


% & MS if Pps 
CC 


AILERONS AND ELEVATORS 


The dual-Y design control column is fitted with control 
wheels that are interconnected with a chain and sprocket 
mechanism for aileron control. The control wheels are 
spring loaded to the neutral position by a spring strut behind 
the co-pilot's control column. Fore and aft column 
movement operates the elevators. 


Rt 
Gc LY NW. STEER 


SS 


Figure 15-1; Control Column 
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RUDDER NOTES 


Rudder pedals are provided for both the captain and the 
co-pilot. Each set of pedals is adjusted fore and aft for crew 
comfort with a knob located between the pedals. Pulling the 
knob allows spring pressure to move the pedals aft; pulling 
the knob and exerting pressure on both pedals moves them 
forward. Releasing the knob locks the pedals in the 
selected position. 


Figure 15-2; Rudder Pedals 
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ELEVATOR, AILERON AND RUDDER TRIM 


The electric aileron trim is controlled by a rocker switch on 
the trim console, on the right side of the captain. The switch 
is spring loaded to the centre (off) position. The switch must 
be pushed and held to either of the two actuating positions 
(LW DN and RW DN) to operate the trim in that direction. 


The aileron trim indicator is labeled AIL TRIM with positions 
labeled LW DN and RW DN at each end of the scale with a 
centre (neutral) reference point. 


A control wheel on the trim console controls elevator trim. 
The wheel has trim positions labeled DOWN and UP with 
directional arrows. There is a mechanically activated i) 
position indicator beside the trim wheel. A white band Al LERON 


indicates the trim setting range for take-off. TRIM Em 

A control wheel on the trim console controls the rudder trim. : , 
There is a mechanically activated position indicator in front 
of the trim wheel. The indicator has trim positions labeled 


LEFT and RIGHT, including a position for take-off labeled 
T.O. The position for take-off is slightly to the right of centre. 


Figure 15-3; Trim Console 
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FLAP SELECTOR 


The flap selector lever is located on the overhead console. 
Although the position indications are at 10°, 20°, 30° and 
40°, there are no set detents at these marked positions and 
the crew must look to see the position of the lever when it is 
set. There are numerous possible increment positions as 
the lever travels from zero to full down. The lever 
incorporates a locking device that must be pushed up to 
release the lever for movement. 


+ E 


FRICTION a FRICTION 


—— ~ 


Figure 15-4; Flap Selector 
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FLAP INDICATOR 


Flap position is shown on a position indicator located on the 
windshield centre post. A cable connected to the flap 
mechanism moves the indicator which travels beside a 
scale with numbers from 0 to 40 in increments of 10. 
Movement of the indicator can be considered to be a 
positive indication of flap movement. If the cable operating 
the indicator breaks or becomes loose a spring will move 
the indicator to the O position. The scale represents degrees 
of flap deflection. 
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Figure 15-5; Flap Indicator 
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DETAILED DESCRIPTION 


PRIMARY FLIGHT CONTROLS 


ROLL CONTROL 


Ailerons provide roll control of the aircraft. Each wing has 
one mechanically controlled and cable operated aileron. 


The aileron system on the Twin Otter is unique. Ailerons are 
attached to the outboard fore flaps (Figure 15-7) and their 
neutral position changes with flap position. As the flaps are 
extended they will move down and rearward. 


In addition to the position of the ailerons changing, the 
ailerons move differentially at different flap positions. The 
degree of aileron movement relative to control wheel move- 
ment increases when flaps are extended. This is done to 
help maintain control input effectiveness at slower speeds. 


Each aileron is equipped with a geared servo tab. The 
geared tabs move in the opposite direction to the aileron 
surface movement. This considerably reduces the effort 
required to operate the ailerons as it provides aerodynamic 
assistance to turn the control wheel. 


The left aileron has a trim tab that is operated by an electric 
motor mounted within the aileron. 
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To enhance aileron effectiveness at low airspeeds, wing 
fences (Figure 15-8) are installed as standard equipment on 
all series 300 aircraft. 


STATIC WICK 


Figure 15-6; Ailerons 
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Figure 15-7; Aileron/Flap Arrangement 


Page 15-13 
FOR TRAINING PURPOSES ONLY November 2010, Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


FlightSafety. 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


RUDDER _ 

FLAP/ELEVATOR FT, 

INTERCONNECT TRIM 
TAB TAB 


ELEVATOR 

GEARED ESS {i 

TAB SS NS 
INBOARD ~ 


FORE FLAP y ISS TRIM TAB 


Cas —S. al 
Zio GEARED 
TAB 


BA; aoe 
g AILERON 
BX SS 


Figure 15-9; Flight Control Surfaces 
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PITCH CONTROL 


STATIC WICK 


Two mechanically controlled elevators maintain pitch control 
of the aircraft. The elevators are attached to the trailing 
edge of the left and right horizontal stabilizers. 


\ 


, \ \ 
LAAA 


\ \ 


Wiper seals are installed between the elevator leading edge 
and the rear of the horizontal stabilizer. These seals are 
designed to enhance elevator performance during approach 
and low speed operations by preventing air leakage 
between the front of the elevator and the horizontal 
stabilizer. 


A trim tab is located on the trailing edge of the left elevator. 
This trim tab is controlled mechanically from the cockpit in 
order to provide aerodynamic assistance and reduce 
elevator control forces. Rotation of the trim wheel actuates 
a mechanical jackscrew to position the respective tab. 


Figure 15-10; Elevator 
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FLAP-ELEVATOR INTERCONNECT TRIM TAB 


During flap operation pitch changes of the aircraft are very 
pronounced. To minimize these pitch changes a 
mechanical interconnect linkage exists between the flap 
actuating mechanism and the flap-elevator interconnect trim 
tab. This flap-elevator interconnect trim tab is located on the 
trailing edge of the right elevator. A mechanical interconnect 
linkage between the flap actuating mechanism and the flap 
interconnect trim tab operates this tab automatically during 
flap movement. The crew has no control over this tab as its 
operation is automatic and is based on the movement of the 
flap actuator. 


Figure 15-11; Flap-Elevator Interconnect Trim Tab 
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YAW CONTROL 


A mechanically actuated rudder provides directional control 
of the aircraft. The captain’s and co-pilot's interconnected 
rudder pedals control the rudder. 


The rudder is attached to the trailing edge of the vertical 
stabilizers and provides directional control of the aircraft. 


A wiper seal is installed between the rudder and the rear of 
the vertical stabilizer. This seal is designed to enhance 
rudder performances during low speed conditions and large 
angles of rudder deflection by preventing air leakage 
between the front of the rudder and the vertical stabilizer. 


The trailing edge of the rudder consists of a trim tab and a 
geared tab. 


The rudder trim tab, hinged to the upper trailing edge of the 
rudder, is manually actuated by a trim wheel located on the 
trim console in the cockpit. 


A gear tab, installed on the lower portion of the rudder 
trailing edge, provides aerodynamic assistance to rudder 
movement in flight. Rudder motion provides an input, which 
changes the tab-to-rudder movement ratio, moving the tab 
in the opposite direction. In effect, the gear tab provides a 
servo function. 


FlightSafety. 


Figure 15-12; Rudder 
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SECONDARY FLIGHT CONTROLS 


FLAPS 


The wing flaps consist of inboard and outboard fore flaps 
and an inboard trailing flap on each wing. The inboard and 
outboard fore flaps are hinged to the main hinge arms 
which are attached to the wing rear spar. The inboard 
trailing flap and the aileron are attached to the rear portion 
of the inboard and outboard fore flaps respectively. During 
the flaps extension the entire trailing edge of the wing is 
extended while acting as a flap. This design accounts for 
the excellent low speed handling of the aircraft. 


The inboard fore flap operates through a range of 0° to 40°, 
the outboard fore flap (and attached aileron) through a 
range of 0° to 26°, and the inboard trailing flap through a 
range of 0° to 60°. These numbers are averaged together to 
give an overall flap operation range of 0° to 37.5°. This 
average number is used for the markings on the flap 
selector lever and flap position indicator. If you have 20° of 
flap selected the actual flaps are at a position that averages 
out to 20° between the three flap positions. 


The flaps are hydraulically actuated by an actuator in the 
cabin roof through a system of push-pull rods, levers, and 
bell cranks. The flap selector is located on the overhead 
console. Moving the selector lever actuates a cable linkage 
to position a selector valve thus directing aircraft system 
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hydraulic pressure to the flap actuator piston. As the flaps 
move, a follow-up cable driven by the flap actuating 
mechanism repositions the selector valve to a null position. 
This stops the flaps at the desired angular point. 


Restrictors in the hydraulic lines to the flap actuator limit the 
rate of fluid flow, thereby limiting flap extension and 
retraction speeds. Flaps extend more rapidly than they 
retract. This is deliberate to minimize the subsidence and 
out-of-trim control forces that would occur if flaps were 
allowed to rapidly retract during a go-around. 


Figure 15-13; Wing Flaps 
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VORTEX GENERATORS 


Vortex generators are installed on both sides of the vertical 
stabilizer above and below the rudder. They are also 
located on the lower side of the horizontal stabilizer. 


These vortex generators enhance rudder and elevator 
effectiveness at low airspeeds. Care must be taken (when 
washing the aircraft or removing snow) not to bend or 
damage these generators. 


Figure 15-14; Vortex Generators 
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BONDING STRAPS AND STATIC WICKS 


Bonding straps are provided on all flight surface hinge 
locations to enhance the electrical grouding qualities of the 
aircraft structure. Proper grounding will minimize the 
potential damage caused at hinge locations by a lightning 
strike. 


Static wicks are provided on all flight control trailing edges 
to discharge static buildup. 


STALL WARNING 


The stall warning system warns the crew of an impending 
stall by illuminating a red STALL light on the captain's 
instrument panel. An optional stall warning horn was 
available which provided an auditory warning 
simultaneously with the illumination of the STALL light. The 
warning horn was provided as standard equipment on 
aircraft S/N 311 and above. 


Two lift detecting vanes are mounted on the leading edge of 
the left wing. The vanes are electrical switches that, when 
raised, provide power to the STALL light and horn. The 
lower vane is always functional. The upper vane is not part 
of the circuit until the flaps are extended beyond 12°. The 
system is designed to provide a stall warning between 4 
and 9 knots above the stall speed. 
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Heaters controlled by the PITOT HEAT switch prevent 
condensation on the lift detector vanes. 


The STALL light (and warning horn, if installed) is tested by 
placing the CAUTION LT switch on the overhead console to 
the TEST position. This tests the light and horn only and 
does not test the integrity of the stall warning system. 


Figure 15-15; Stall Warning Vanes 
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STALL BAR 


A metal stall bar is installed on the left wing leading edge. 
The stall bar disrupts airflow over a small area of the wing 
at high angles of attack. This disruption causes a 
noticeable buffet on the elevator directly behind it. The 
buffet can be felt on the control column, providing a clear 
warning to the crew of the impending stall. 


On aircraft with de-ice boots installed, a neoprene stall bar 
is installed over the left boot. On float aircraft an additional 
stall bar is installed on the right wing. The stall bar is 
mandatory for departure and cannot be deferred if it is 
missing. 


Figure 15-17; Neoprene Stall Bar 


Figure 15-16; Metal Stall Bar 
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NORMAL OPERATIONS 


FLIGHT CONTROL LOCKS 


The flight control locks (gust locks) are provided to secure AILERON AND ELEVATOR 
the ailerons, rudder, and elevators when the airplane is waa’ 
parked. Centering either set of rudder pedals, and lifting RUDDER VERTICAL 
the LIFT FOR GUST LOCK lever (Figure 15-20) on the floor STRUT ASS ae 
just aft of the captain's rudder pedals, lock the rudder. The 


lever may be lifted when the rudder is off centre but the lock ey LocK 


will not engage until the rudder passes through the centre ay ayy 


osition. RUDDER GUST LOCK ; a 
P MECHANISM < NY 


(PERMANENTLY INSTALLED) 


A control lock braces the captain's control wheel and the RUDDER come PK 


control column to the instrument panel and locks the Wr isneherb te waleuTae ae 


ailerons and elevators. Two prongs engaged on the right 
side of the left hand control wheel secure the control wheel, 
and the column is braced between two lugs on the column 
and one lug on the instrument panel. A metal flag (Figure 
15-19) covering the captain’s flight instruments is attached 
to the control lock. 


Figure 15-18; Flight Control Lock Assembly 


Different modifications of the control locks were released. 
According to the airworthiness directive it is mandatoy to 
use the most recent modification. 
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Figure 15-19; Flight Control Lock Warning Flag 


Figure 15-20; Rudder Gust Lock 
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ABNORMAL OPERATIONS 


FLAP FAILURE 


A flap failure, which could be caused due to a hydraulic 
leakage, will result in a flapless landing being performed. 
The hydaulic loss could be internal to the flaps, or it could 
be a complete fluid loss. Either way, a flapless landing 
must be performed. 


Refer to the checklist for the minimum approach speed and 
Vref speeds based on aircraft weight. There is no corrected 
landing performance data available for a flapless landing as 
it is considered an emergency procedure. 
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AILERON TRIM RUNAWAY 


An aileron trim runaway may be caused by a failed electric 
switch that will not shut the electric trim off. This could 
result in abnormal roll control forces. The following 
procedure (AILERON TRIM TAB RUNAWAY) is from 
Revision 3.2 of the FlightSafety checklist. 


1. If necessary reduce speed to relieve control forces. 


If trim tab can be operated by pressing switch: 


2. Aileron Trim Switch ...... PRESS IN APPROPRIATE DIRECTION 
As the trim tab reaches the neutral position: 
3. AIL TRIM ACT CB (Main Panel) ................0000000- PULL 
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SERIES 100/200/300 
ELEVATOR CONTROL MALFUNCTION LIMITATIONS 
The elevator is the primary flight control for pitch. However, 1. It is imperative that all airspeed and g-load limits are 
by utilizing elevator trim and power appropriately the pitch adhered to thus ensuring no flight control damage 
control can be maintained. The following procedure due to excessive aerodynamic loads. 
(ELEVATOR CONTROL MALFUNCTION) is from revision 
3.1 of the FlightSafety checklist. a The control lock used must be the most recent 
modification. This is mandated by an airworthiness 
If movement of the control column does not produce a corresponding directive. 
change in pitch attitude, longitudinal control can be managed by using 
the elevator trim. Engine power should be used to assist in controlling 
vertical speed and airspeed. 
WARNING 
Airplane longitudinal response to elevator trim control and power 
changes will be reduced. Avoid large and rapid changes in trim or 
power. 
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SERIES 100/200 DIFFERENCES 


VORTEX GENERATORS 


Series 100/200 aircraft did not have vortex generators on 
the vertical stabilizer above the horizontal stabilizer. These 
aircraft only had generators on the vertical stabilizer below 
the horizontal stabilizer and on the lower side of the 
horizontal stabilizer. 


Figure 15-21; Vortex Generators (Series 100/200) 
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WING FENCES 


Wing fences were not standard equipment for series 
100/200 aircraft. Only series 100/200 aircraft that are 


equiped with surface de-ice equipment or floats have wing 
fences. 
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MODIFICATION # DETAIL S/N CUT IN 
6/1277 Introduction of audible warning for | 311 
the stall warning system. 
6/1609 Flap selector indicator light became | 531 
standard. 
6/1726 AIRWORTHINESS DIRECTIVE: 691 
Introduction of warning flag for 
positive indication of flight control 
lock engagement. It was cut in at 
S/N 691, but all previous aircraft 
had to be refitted with it. 
OPTION # DETAIL S/N CUT IN 
6161 Flap selector indicator light. 1 
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QUESTIONS 

1; The primary flight control surfaces are actuated: 
a. Hydraulically 
b. Manually through cables, pulleys, and 


mechanical linkage 


Cc With servo tabs 
d. Manually and hydraulically 
Z. The ailerons: 
a. Are attached to the outboard fore flaps 
b. Are manually actuated 
Cc: Move differentially at any flap position 
d. All of the above 
3. As flap extension angle increases, aileron: 
a. Degree of movement increases relative to 
control wheel movement 
b. Degree of movement decreases relative to 
control wheel movement 
C. Degree of movement remains constant 
relative to control wheel movement 
d. Effectiveness decreases 
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Trim tabs are located on: 


a. 


b. 
Cc. 
d. 


The rudder, both elevators, and the right 
aileron 

The ailerons and elevators only 

The rudder, left elevator, and left aileron 
All primary flight control surfaces 


Geared tabs are: 


as) 


Mechanically deflected in the same direction 
of surface movement 

Mechanically deflected in the opposite 
direction of surface movement 

Actuated by trim controls in the cockpit 
Located on all primary flight control surfaces 


The wing flaps are: 


a. 


b: 
Cc. 


a. 


Actuated hydraulically by an actuator located 
in the cabin roof 

Actuated by an electric motor 

Capable of extension to 45° 

Actuated hydraulically by actuators located at 
each flap segment 
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QUESTIONS (continued) 
it The stall warning system: 
a. Receives inputs from lift detector vanes in the 
leading edge of the left wing 
b. Illuminates the STALL light at 4-9 knots above 
stall speed 
C: Provides visual and audible stall warning after 
S/N 311 as standard equipment 
d. All of the above 
8. As the flaps are extended or retracted: 
a. The airplane must be manually trimmed 
b. Automatic longitudinal trim is provided by the 
autopilot 
C A tab on the right elevator is mechanically 
positioned to assist the crew in applying 
longitudinal trim 
d. Longitudinal trim is not affected 
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CHAPTER 16 - AVIONICS 
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INTRODUCTION 


The Twin Otter series 100, 200 and 300 aircraft have an 
array of standard and optional flight instruments to allow for 
full certification under day and night VFR and IFR 
operations. 


Both the type and quantity of avionics installed varied 
greatly over the 21 year production run of the Twin Otter 
aircraft. Due to various options available for this aircraft, this 
chapter will cover only the following basic systems as 
installed on the FlightSafety Twin Otter simulator: 


Pitot-Static System 

Flight Instruments 

Navigation Systems 

Communication Systems 

FCS 65 Automatic Flight Control System. 


af oN = 


Since this is not inclusive of all the optional avionics items 
available for installation, pilots should consult the applicable 
supplements in the AFM and vendor manuals. 
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GENERAL 


The series 300 pitot-static system includes captain and 
co-pilot pitot tubes, four static vent ports, and an emergency 
static source. Typical flight instruments installed on series 
300 aircraft consist of two airspeed indicators, two 
altimeters, two vertical speed indicators, two turn and slip 
indicators, two directional gyros, a standby magnetic 
compass, and a standby attitude indicator. A direct reading 
outside air temperature gauge is also provided. 


There are various autopilot systems available for installation 
on the aircraft. This chapter will focus on the Collins FCS 65 
automatic flight control system (AFCS). The description 
does not necessarily reflect any particular 

aircraft. It is merely presented as an introduction to a 
standard integrated AFCS autopilot and flight director 
system. This is also the system installed in the Twin Otter 
simulator at FlightSafety in Toronto. Additional information 
regarding the Collins FCS 65 system may be found in 
Supplement 35 of the Flight Manual. 
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PITOT-STATIC SYSTEM 
INTRODUCTION 


The standard installation pitot-static system supplies 
dynamic and static air pressures for operation of the captain 
and co-pilot airspeed indicator, altimeter, and VSI. This 
section of the chapter will cover the following: 


‘lis Pitot tubes 


2. Static ports 
2: Emergency static source. 


GENERAL 


Pitot and static information are required to supply the 
airspeed indicator, while static pressure is required to 
supply the altimeter and vertical speed indicator. 


CONTROLS AND INDICATIONS 


PILOT STATIC EMERGENCY SELECTOR 
The PILOT STATIC emergency selector is located below 


the system hydraulic pressure gauge. It is a two position 
handle labeled PILOT STATIC with NORM and EMER 
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positions. The selector is used in the event of a malfunction 
on the captain's (left) static pressure system. 


With the selector in the NORM position, the valve connects 
the lower static vents to the captain's instruments and the 
upper static vents to co-pilot’s instruments. Moving the 
selector to the EMER position connects the upper ports to 
the captain's instruments. The co-pilot's static source will 
remain unaffected by the position of the valve selector since 
the upper static vents are always connected to the co-pilot's 
instruments. 


It is important to ensure that the selector is properly lined up 
with NORM or EMER. 


oe Se 


Figure 16-1; Pilot Static Emergency Selector 
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DETAILED DESCRIPTION 


PITOT TUBES 


A heated pitot probe is located on each side of the upper 
portion of the nose. The captain's pitot pressure source is 
completely independent of the co-pilot's pitot pressure 
source. Each provides independent dynamic pressure to its 
respective airspeed indicator. 


STATIC PORTS 


Two, non heated, static air ports are installed on each side 
of the fuselage nose area, just below the pitot tubes. In 
normal operation the lower port on each side supplies the 
captain's instruments and the upper port on each side 
supplies the co-pilot's instruments. The two upper ports are 
connected to the PILOT STATIC emergency selector valve. 


EMERGENCY STATIC SOURCE 


An emergency static source is only available to the captain. 
The captain’s emergency static source is the co-pilot’s static 
ports. When the PILOT STATIC emergency selector is 
positioned to EMER, the static valve (Figure 16-4) directs “| : 
static pressure from the upper static vents to the captain’s OQ, Poa 
instruments. 


i= _— 


Figure 16-3; Static Ports 
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NORMAL OPERATIONS PILOT'S INSTRUMENT CFO MENT 


The pitot static system requires no control by the flight crew Eee Canna) 
I 


during normal operations. 


ABNORMAL OPERATIONS 7 

If the captain were to recognize a static port blockage a TRAP 

he/she may use the PILOT STATIC emergency selector to 

tap the captain’s flight instruments to the co-pilot’s static ear srancvawve |_| ZZ OGITOT 
source by selecting EMER. At this time, both the captain’s “a NOnMaS ZG Gi = 
instruments and the co-pilot’s instruments will be fed from & dA 


the co-pilot’s static ports. AY ra 


Oo 
MOISTURE TRAP 


o 
MOISTURE TRAP 


RH UPPER 
STATIC VENT 


LH UPPER 


STATIC VENT NV N 
AN 


\ \\| 
STATIC VENT MANIFOLD STATIC VENT 


TO PILOT'S STATIC VALVE 
LEGEND INSTRUMENTS EMERGENCY POSITION 
fj Port's Pitot 


[i Pior's static 
[ copiot's Pitot 
 copitot's static 


Figure 16-4; Pilot Static Schematic 
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FLIGHT INSTRUMENTS GENERAL 
INTRODUCTION The airspeed indicator, altimeter and vertical speed 


indicator are incorporated with the pitot-static system. 


Until S/N 531, only the captain’s side had flight instruments 
by standard installation. However, due to regulations in 
most operating regions, it is very common to find dual 
installation for two crew operation even in early aircraft. 


The standby magnetic compass and outside air temperature 
gauge are independent flight instruments, and require no 
resources to operate. 


All the remaining instruments rely on electrical power to 
function. The only pitot-static instrument that may require 
electrical power to function is the vertical speed indicator. 


This chapter will focus on the flight instruments as per the 
FlightSafety Twin Otter simulator installation. The simulator 
was designed to resemble a later model production aircraft. 


The following instruments will be covered: 


Two airspeed indicators 

Two altimeters 

Course heading panel (CHP-85B) 
Display control panel (DCP-85B) 
Reversionary control panel (Test Panel) 
Radar Altimeter 

VSI 

Standby mag compass 

Standby Attitude 

10. Altitude Alerter 

11. Flight director 

12. Autopilot 

13. Outside air temperature gauge. 


ee eB od rl ll hoe 
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CONTROLS AND INDICATIONS 
Figure 16-5; Flight Instrument Locator 
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DETAILED DESCRIPTION 
AIRSPEED INDICATOR 


Two airspeed indicators convert pitot and static air pressure 
into an airspeed indication by a differential pressure 
measuring mechanism. 


240 § 40 


wi [/ Vy, 
~~200 i 


It is important to note that the colored markings on the 
airspeed indicator face indicate KCAS, while actual 
numbers represent the speed in KIAS. For example, to 
achieve 82 KCAS (best single-engine rate of climb on 
series 300 aircraft), it is necessary to position the airspeed 
indicator needle at 80 KIAS, even though the blue line is 
marked on the face of the airspeed indicator at 82 knots. 


80 


—180 KNOTS 


Figure 16-6; Airspeed Indicator 
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ALTIMETER 


Two barometric altimeters have three pointers which 
indicate altitude in hundreds, thousands, and multiples of 
ten thousand feet. The barometric scale is adjusted with a 
knob at the lower left corner of the instrument. Beginning 
with aircraft S/N 491 the altimeter was provided with two 
barometric scales, one in inches of mercury and the other in 
millibars. 


Figure 16-7; Altimeter 
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VERTICAL SPEED INDICATOR 


Two vertical speed indicators (VSI) (one located on each 
instrument panel), sense the rate of change of static 
pressure. Aircraft with a Traffic Alert and Collision Avoidance 
System (TCAS) may have the TCAS type VSI installed. 


TCASH 
\ 
5 
> 
= VERT SPEED 
@) _— ~<a 


= 
s 


X1000 FPM 


es 
eo 
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Figure 16-8; Vertical Speed Indicator 
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COURSE HEADING PANEL 


The course heading control panel is used to control items 
displayed on the EHSI screens. There is only one panel for 
both pilots in the aircraft. It is located in the centre of the 
cockpit on the Y yoke, and is accessible by both pilots. The 
panel is used to control the heading bug inputs as well as 
the CDI course selection. 


Collins 


Figure 16-9; Course Heading Panel 


Heading Select Knob 


The single heading control knob located in the centre of the 
panel controls both heading bugs on both the pilots and co- 
pilots EHSI. Pressing the centre of the heading control knob 
will align the heading bug with the current aircraft heading. 
This button is typically referred to as the heading sync but- 
ton. 
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Course Select Knob 


The course heading panel has two course select knobs 
(CRS1 and CRS2). Each pilot is provided a control knob for 
their respective EHSI. The course control is used to set the 
desired CDI course selected by the pilot. The knob will spin 
360 degrees in either direction. A graphic representation in 
the form of a colored track bar will be displayed on the 
respective EHSI for the selected course. Pressing the cen- 
tre button in the CRS select will cause the track bar to cen- 
tre on the direct to course to a station. This function will only 
be enabled if the navigation aid being used is a VOR. 


Course Control Button (CRS CTL) 


The course control button (CRS CTR) determines weather 
the course knob is controlling the active CDI bar or the pre 
selected course arrow. An appropriately colored circle will a 
appear beside the currently selected source (pre select or 
active). It also indicates what the CRS (CDI track BAR) con- 
trol is adjusting. Refer to diagram. 


NOTE: The color of the circle is determined by the NAV aid 
selected. The color codes will be covered with the descrip- 
tion of the display control panel. 
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Figure 16-10; HSI 


Note: the blue circle beside the VOR this indicates that the 
CRS knob will adjust the VOR heading. Also the selected 
course will be displayed in the bottom right corner of the 
EHSI. 


TTG/SPD/ET Mode Switch 


The time to go, speed, and elapsed time data switch is 
used to select which mode is displayed in the top right cor- 
ner of the EHSI. The time to go switch position will allow the 
time to the selected navigation aid to be displayed. 
Selecting the speed position will display the ground speed 
to the selected NAV aid. Selecting the elapsed time will 
allow a timer to be used. It will also be displayed in the top 
right corner of the EHSI. 
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Elapsed Timer Mode Control 


Once ET mode has been selected the output from the timer 
will be displayed in the top right corner of the EHSI. The 
timer has three modes of operation, start, stop, and reset. 
Each Time the ET button is pressed it will advance to the 
next mode of operation. When in reset mode the timer will 
be reset to indicate 00:00. When the time is started it will 
count up in seconds (00:54), once the timer reaches one 
minute it will continue to count up and be indicated as fol- 
lows, (01:01). Once the timer reaches the hour point an H 
symbol will be added in to indicate that the timer is now 
counting hours and, minutes (H1:37). The timer is capable 
of counting up until it reaches H9:59, upon reaching this 
time the timer will go into overrun. Over run will be indicated 
by displaying the time format as follows --:--. Going into 
stop mode will stop the timer. When the timer stops it will 
hold the last indicated time until the timer is reset, using the 
reset mode. Once the timer is started the mode switch can 
be moved back and forth between TTG, SPD and back to 
ET without disturbing the ET count. 
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DISPLAY CONTROL PANEL 


The display control panel is used to control the various 
modes and functions on both the EADI and EHSI. The dis- 
play control panel is also used to control the brightness on 
the EFIS screens. In addition to controlling the EFIS panels 
the display control panel will also receive information from 
the pilot and co-pilot Course heading panel. 


SEL/RNG 


CRS 
ACT 


CRS XFR 
CRS 


Figure 16-11; Display Control Panel 


Decision Height Control Knob 
The decision height control knob is used to set the DH. The 
decision height is displayed in the bottom right corner of the 
EADI. Refer to Figure 16-12. 

Radar Altimeter Test Push Button (RA TST) 
The radar altimeter button is used to carry out a test of the 


Radar altimeter. The switch is a momentary switch and will 
only conduct the test as long as it is held in the test posi- 
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tion. When the switch is pressed both the radio altitude and 
DH set value will be displayed. The DH setting will be dis- 
played during the test if the selected DH value is greater 
than that of the test altitude. 


Figure 16-12; EADI 


Dim Control 


The dimmer control switches utilize a pair of concentric 
knobs to control each one of the CRT’s intensity. There are 
two knobs that normally turn together. These knobs can be 
turned independently to balance the displays if the need 
arises. 


HSI-Selector-RDR Switch 


The HSI selector mode switch is used to select what type of 
display is presented to the pilots on the EHSI. Selecting it to 
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HSI will allow the pilot to view a standard full compass rose. 
Moving the switch to the Arc mode will change the compass 
rose to an 70 degree arc. This mode gives the similar infor- 
mation to the compass rose in an enlarged easily readable 
format. Selecting the MAP position will change the EHSI to 
a overhead map view. Selecting the radar switch will over- 
lay weather radar information on either the ARC or, MAP 
mode. The system is unable to overlay weather radar infor- 
mation on the HSI mode. 


Figure 16-13; HSI, ARC, MAP 
Select Range Knob (SEL/RNG) 


Rotating the SEL knob allows the available navigation 
sources to be scanned when the appropriate menu mode is 
selected. The menu modes to select from are CRS ACT, 
CRS PRE, and BRG. These three buttons are used in con- 
junction with the SEL button to control the navigation 
sources that will be displayed on the EHSI. The range por- 
tion of the knob will control the range at which the display is 
being presented. 
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Course Active Button (CRS ACT) 


The course active button is used to select the navigation 
source to be used as the primary source of navigation. It is 
used in co ordination with the select button. To use the CRS 
button to select the primary source of navigation you must 
press it. Pressing the CRS act button will allow the system 
to enter the menu mode. When in the menu function the 
navigation source will appear in white, it will be surrounded 
by a flashing white box. When in this mode the select key 
can now be used to scroll through the navigation sources 
available for use. Rotating the select key will scroll through 
VOR 1, LRN 1, VOR 2, and LRN 2. 


Pressing the CRS ACT button a second time will connect 
the displayed navigation source to the coarse arrow (CDI). 
Once this happens the flashing white box will be replaced 
with the appropriate non flashing navigation source being 
displayed. To control the heading of the course arrow the 
CRS knob on the course heading panel is used. The navi- 
gation sources are represented by different colors as well 
as their navigation lettering. VOR is displayed in green with 
the letters VOR 1, for the pilot side, and VOR 2 for the co 
pilot side. GPS information when selected will appear in 
white. When a localizer frequency is selected the VOR sym- 
bol will be replaced by a LOC indication. If data is selected 
from the opposing side (VOR 2 on the pilot side or VOR 1 
on the co-pilot side) it will appear in yellow. 


Pressing the CRS select twice without using the select knob 
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will re enable the previous navigation source, If no selection 
is made the box will continue to flash. 


Figure 16-14; ARC, HSI 


Course Preselect Button (CRS PRE) 


The course preselect button is used in conjunction with the 
select knob. When the preselect is used a secondary navi- 
gation display position will be placed below the primary nav 
source. Selection of the nav aid for the course preselect is 
done in an identical fashion to the course active function. 
The primay difference is that the nav information will be dis- 
played as a dual dashed cyan course arrow, regardless of 
the navigation source selected. The preselect course is for 
reference only and cannot be used by the aircraft navigation 
system. To control the heading of the course arrow the CRS 
knob on the course heading panel is used. The preselect 
will only be diplayed on the HSI selection on the EHSI, it 
will not be available on the ARC or MAP modes. 
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Figure 16-15; HSI 
Course Transfer Button 


The course transfer button is used to tranfer the preselected 
navigation aid, and course to the active position. When the 
preselect is transferd to the active position, the information 
from the active position will be removed from the EHSI, and 
will be replaced with the preselected information. The infor- 
mation can now be connected to the flight control system. 
Once the information is transferred it will switch from the 
pre select cyan to the proper active color for, the selected 
navigation source. If desired the prevoius active information 
can be recalled by pressing the course preselect button. 
The above mentioned functions will only be available in the 
HSI mode. 
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Bearing Button (BRG) 


The BRG button operates the same as the CRS PRE but- 
ton, except when first pressed, it calles up a magenta bear- 
ing pointer and bearing information source. The information 
source will be displayed in the bottom left corner of the 
EHSI. The bearing pointer is capable of displaying any of 
the following six nav sources throught the bearing pointer. 
The following sources avaialble are, VOR 1, VOR 2, LRN 1, 
LRN 2, ADF 1 and ADF 2. 


° 
AS 
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¢ 

7. 
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Rotating the SEI knob will cause the nave source to change 
to the next one in the sequence. Pressing the bearing but- 
ton once on the desired source will conect it to the bearing 
pointer. Pressing the bearring button twice without using the 
SEL knob will remove the bearing pointer from view. Once { ; ; 
the bearing pointer is selected it will turn green for onside Figure 16-16; HSI Bearing Pointer 
data and yellow for cross side data. 
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ELECTRONIC ATTITUDE INDICATOR 


Figure 16-17; Electronic Attitude Indicator 


Attitude Display 


Pitch and roll attitude are indicated by the position of blue 

sky and brown ground area containing the pitch scale refer- 
ence to the airplane symbol. The airplane is represented by 
a black triangle that has a yellow outline. Precise pitch atti- 
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tude is indicated by the position of the pitch scale with refer- 
ence the nose of the airplane symbol, and precise roll atti- 
tude is indicated by the position of the moving sky pointer, 
with reference to the roll scale. 


In extreme pitch attitudes a portion of the blue sky or brown 
ground portion is retained in view to aid in interpretation of 
pitch attitude. The pitch markings will continue to move to 
provide accurate pitch information. If the pitch information 
exceeds +30 or -20 degrees, or if the bank exceeds 65 
degrees, all information except attitude and command bars 
is removed from the EADI. If the pitch attitude is increased 
to between + 65 and +90 degrees, red downward pointing 
chevrons will appear indicating the direction required to cor- 
rect to a normal pitch attitude. In the event of a excessive 
downward pitch the chevrons will appear between — 40 and 
55 degrees, with the chevrons indicating an upward recov- 
ery procedure to regain a normal pitch attitude. If the air- 
plane passes through the vertical, the display will switch 
180 degrees in the roll axis to continue to provide the cor- 
rect ground-sky reference during the inverted portion of the 
maneuver. 


Should the attitude source fail, the attitude display and com- 
mand bars will disappear and a red box with the letters ATT 
will appear above the nose of the aircraft symbol. The red 
ATT will flash for 10, seconds then become steady. The flag 
will remain in view until the fault is cleared or an alternate 
source is supplied. 
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ELECTRONIC HEADING INDICATOR 
Compass Display 


The compass display is a full 360 degree rose with letters at 
the cardinal points and numbers at the 30 degree marks. 
Airplane heading is read against the lubber line. Markings 
are also provided every 45 degrees around the periphery of 
the card to aid in procedure turns. If a failure of the com- 
pass system occurs, a red box with the letters HDG con- 
tained within it. The symbol will be placed above the com- 
pass card replacing the lubber line. The letters will flash for 
10 seconds and then become steady until the fault has 
been cleared. 


Figure 16-18; Electronic Heading Indicator 
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REVERSIONARY AND TEST PANEL 


PUSH TO RESET nnn 
my STR i EFISTEST TEST 


a. | ay | PILOT 
a. | w ay | w 
NORM PUSH 


Figure 16-19; Reversionary and Test Panel 


Pilot Comparator Warning 


The pilot or co-pilot comparator warning will illuminate when 
the pilot and co pilot EADI or EHS! have a pitch/roll, or 
heading disagreement of more than 5 degrees. A yellow 
flashing box with PIT and or ROL contained within will flash. 
The warning will continue to flash until the master warning 
has been reset at which time the letters will become steady. 
The letters will disappear when the external comparator 
switch is actuated, if the comparator error is no longer pres- 
ent. 


EFIS Transfer Switch 


The EFIS transfer switch is used to transfer the control and 
display of the EFIS system from the left side to the right 
side or right to left in the event of a processer failure. This 
function will allow information to be restored should a failure 
occur. 
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EFIS Test 


The self-test sequence is initiated by actuating the EFIS test 
switch located in the centre of the control panel over the 
radio stack. When the self test is initiated an increment of 
10 degrees is added to the current pitch and roll values, 
and 20 degrees is added to the heading. A positive incre- 
ment is added to the pilots, with a negative increment being 
added to the co pilot EFIS instruments. A red TEST mes- 
sage will be applied to the EADI screen while the test is in 
progress. In addition to the 10 and 20 degree differentials 
presented a flashing comparator warning will be triggered. If 
the self test switch is held for longer than four seconds, the 
pitch roll and heading increments are removed from view 
and all flags associated with the EADI and EHS! are 
brought into view. When the self test switch is released the 
displays will return to normal operation. The comparator 
master cancel push button will also need to be pressed to 
reset the, PIT, ROL, or HDG comparator warning derived 
from the test. 
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Figure 16-20; Compass Control Panel 
COMPASS CONTROL PANEL 


The compass control panel is used to control the various 
functions of the compass and instrument system. The 
Compass control panel is divided into two areas, one area 
is used to control compass functions, the other portion of 
the panel is used to control screen functions within the EFIS 
system. 
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FREE/ SLAVE 


The free slave switch is used to switch the compass 
between the slave mode, and free mode. The normal posi- 
tion is the SLAVE mode. In the SLAVE mode the SYNC 
switch will not be active. When the switch is placed in the 
FREE position, it will then allow the SYNC switch to func- 
tion. 


SYNC 


The SYNC switch is used to adjust the heading of the HSI 
while in free mode. 


DG 


The DG NORM XSIDE switch is used to transfer the direc- 
tional Gyro information from the opposite side gyro to the 
onside gyro in the event of onside failure. This feature will 
allow for information to be displayed to both pilots EHSI’s 
when one side fails. 


VG 


The VG NORM/ XSIDE switch is used to transfer the verti- 
cal Gyro information from the opposite side gyro to the 
onside gyro in the event of onside failure. This feature will 
allow for information to be displayed to both pilots EHSI’s 
when one side fails. 
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EFIS COMP NOTES 


The EFIS composite switch is used to combine critical flight 
information IE, Heading, Course, and attitude information to 
be composited together on the EADI and, EHSI screens. 
This function is used in the event of a single CRT screen 
failure, and will allow the flight crew to use the remaining 
screen to display all required flight information. 


FAST ERECT 


The fast erect switch is used to erect the gyros quickly 
should they topple. This feature is used when the normal 
Gyro spool up time is too long. The fast erect function is not 
used in normal flight, it is used only in an abnormal or 
emergency situation. 


Page 16-31 


FOR TRAINING PURPOSES ONLY November 2010: Revision 5.0 


COLLINS FCP 65 


The FCP 65 Flight Director is designed for use with the 
FCS 65 and autopilot systems. This unit is designed to dis- 
play symbolic forward looking information derived from the 
flight control system components. 


The FCP 65 is installed on the captain’s and co-pilots instru- 
ment panel. The flight director indications will be displayed 
on both the pilots and co-pilots screens. 


Attitude Information 


The attitude section displays basic aircraft pitch and roll 
attitude by means of an electronic display. The typical EADI 
is a multi-color unti that will display the attitude of the air- 
craft as well as the flight control system steering indications, 
localizer deviation, and glideslope deviation. A red ATT flag 
will appear if a loss of signal from the DPU occurs. Refer to 
Figure 16-21. 


Flight Director Command Bars 


The command bars display integrated pitch and roll 
commands from the flight computer. Desired attitude can be 
maintained by adjusting the aircraft controls to fly the 
aircraft symbol into the “v” of the command bars. The 
command bars will disappear out of view if the flight 


director is selected off or if the computer signal is lost. 


FOR TRAINING PURPOSES ONLY 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


Collins 


TEST 


Figure 16-22; Flight Control Panel 
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RADIO MAGNETIC INDICATOR 


There is one Radio Magnetic Indicator (RMI) installed on 
each side of the flight compartment. The RMI shows the 
aircraft heading and relative radio bearing. 


The aircraft heading is shown by a compass card. The 
servo positions the compass card to the appropriate 
heading in response to the signal received from the remote 
compass system. 


The radio bearing is shown by two pointers (No. 1 and No. 
2). The pointers can be set for either Automatic Direction 
Finding (ADF) or VHF Omni-Directional Range (VOR) 
bearing indication. 


The single pointer receives information from the VOR or the 
ADF No. 1 receivers. The double pointer receives 
information from the VOR or ADF No. 2 receivers. 


The pointer will park in the horizontal position if the: 


1. VORIILS system is in the ILS mode Figure 16-23; Radio Magnetic Indicator 
2. VOR is not receiving a signal 
3: ADF is not receiving a signal. 
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STANDBY MAGNETIC COMPASS STANDBY ATTITUDE INDICATOR 
A standby magnetic compass is mounted on the windshield The standby attitude indicator is gyro stabilized and is 
centre post. The standby compass must be used carefully powered with internal DC batteries which are continuously 
because compass deviation can vary with the electrical charged once the standby attitude indicator is turned on. 
equipment powered in the flight compartment. The compass 
correction card is retained by a holder immediately above A striped red OFF flag indicates an invalid display due to 
the compass. inadequate gyro speed or power failure. 


It is important to note that the magnetic standby compass is 
strongly affected by the magnetic field that exists when 
electric windshield heat is operating. The compass is 
therefore unreliable when windshield heat is turned on. 


DO NOT USE WHEN W/S HEAT ON 
COMPASS CALIBRATION 


rox [w= [ale [im [wm 
sreen| as [90 [oo | oo [100 [18 
ror [5 [ 2 |e | w [am [10 


STEER| 179 | 210 | 240 90 300 | 330 


RADIO ON 


AAV 77 
e 3 


Figure 16-25; Standby Atittude Indicator 


Figure 16-24; Standby Magnetic Compass 


Page 16-34 


FOR TRAINING PURPOSES ONLY November 2010: Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


TURN AND SLIP INDICATOR NOTES 


Two turn and slip indicators are designed to provide the 
crew with rate of turn, slip and skid information. 


The indicators are DC powered and each instrument has a 
red warning flag labeled GYR that will appear if the 
instrument loses power. 


Aircraft prior to S/N 650 have indicators marked to military 
specifications (4 minute turn), however, the rest will have 
indicators marked to civil specifications (2 minute turn). 


TURN AND SLIP 


— lo _ 


Figure 16-26; Turn and Slip Indicator 
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RADIO ALTIMETER To test the system the TEST button is pushed and held. The 
pointer will position at 50 feet and the unmarked red flag will 

The radio altimeter system (transmitter/receiver and appear on the instrument. 
antenna) provides: 


1; Altitude above ground level (AGL) from 0 to 
2,000 feet 

2. Decision height (DH) selection 

o Failure annunciation. 


The radio altimeter indicator is calibrated to show radio 
altitude from 0 to 1,000 feet in 10 foot increments, and 
above 1,000 feet, in 100 foot increments. The pointer will 
disappear out of view if the radio altitude is above 2,000 
feet AGL. 


A manually operated DH knob on the Display Control Panel 
positions the decision altitude indicator to the desired radio 
altitude. At decision height, the letters DH will appear int he 
upper left centre position of the display (adjacent to the 
pitch scale in the blue sky portion of the display) in yellow, 
and will flash for 10 seconds and then become steady. The 
DH annunciator will extinguish when the radio altitude is Figure 16-27; EADI 
less than five feet. 


If a failure of the radio altimeter system is detected, the 
radio altitude display will disappear and a red box with the 
letters “RA” inscribed will appear. They will flash for 10 sec- 
onds before becoming steady. 
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CLOCK 


One digital electronic clock is located on each instrument 
panel. 


Using the switch on the lower left corner, each clock is 
capable of supplying the following information: 


1. Clock time (TIME) 
2. Flight time (FT) 
3. Elapsed time (ET). 


These functions are shown in hours, minutes, and seconds 
displayed by setting the clock function select switch to the 
necessary function. All functions continue to operate 
regardless of which one is selected for display. 


On the lower left corner, the timer for elapsed time (ET) can 
be started by selecting RUN, stopped by selecting STOP Figure 16-28; Clock 
and reset by selecting ZERO. 


A separate clock battery powers the internal clock functions 
and 28 VDC powers the display. 
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ALTITUDE ALERTER 


An altitude alerter system is used to notify the crew when ; 
approaching or departing the pre-selected altitude on the SET ALTITUDE 
altitude pre-selector window. The actual aircraft altitude is 
compared with the pre-selected altitude on the controller. : 
The altitude is seletected by the black knob to the right of YG 4 5 00 
the pre-selector window. FEET 


A visual alert is provided by the light above the pre-selector 
and an auditory tone is also provided as an alert. Figure 16-29; Altitude Alerter 


AUDIO LIGHT ON 4 
UNTIL RESET 


When in acquisition mode and 1,000 feet above or below 
the pre-selected altitude a tone is momentarily sounded and +1000 FT }- 
the alert light comes on. 


AUDIO ALERT 
(FOR 0.75 SEC) 


DEPARTURE 
ALERT LIGHT ON 


When the aircraft is less than 250 feet from the pre-selected 
altitude the alert light goes out and the system switches to 
deviation mode. If a deviation of more than 250 feet occurs 
from the pre-selected altitude the alert light turns on and the 
tone sounds momentarily. The deviation alert is the same as 
the acquisition alert. When the aircraft returns to less than 
250 feet from the selected altitude the light turns off. If the 
aircraft does not return to the selected altitude the selected 
altitude must be reset for the altitude alerter light to go out. eee 


ACQUISITION MODE 


ALERT LIGHT OFF 


+250 FTL + 
DEVIATION MODE 


OFT 


ALERT LIGHT OFF. sel ECTED ALTITUDE 


DEVIATION MODE 
+250 FT [- 1 


AUDIO ALERT 


PRESELECT ALTITUDE ERROR 


ALERT LIGHT ON 


DEPARTURE 


+1000 FT |— 


ALERT LIGHT ON 
UNTILRESET 


Figure 16-30; Altitude Alerting Profile 
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OUTSIDE AIR TEMPERATURE GAUGE NOTES 


An outside air temperature gauge is installed on the left side 
of the flight compartment roof with the dial facing down and 
the stem of the instrument protruding through the roof into 
the slipstream. The gauge reads in both Centigrade and 
Fahrenheit. In some aircraft it is fitted with a light. 


Figure 16-31; Outside Air Temperature Gauge 
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NAVIGATION SYSTEMS GENERAL 
INTRODUCTION VHF navigation is the primary form of navigation used. The 


following navigation receivers use VHF signals: 


The Twin Otter series 100, 200 and 300 aircraft have an 4 VOR/ILS 
array of standard and optional navigational receivers and 2 DME 
systems allowing it to be fully certified for VFR and IFR 3. 


ee Marker beacon. 
navigation. 


Additional navigation is provided by the ADF which uses LF 
and MF signals from ground stations, and the GPS which 
uses Satelitte signals. 


This section of the chapter will cover the following: 


VORI/ILS receiver 

Marker beacon receiver 

Automatic direction finder (ADF) receiver 
Transponder 

Traffic collision avoidance system (TCAS) 
Global positioning system (GPS). 


Coe oh 
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DETAILED DESCRIPTION 


VOR / ILS RECEIVER 


The VOR gives guidance on any track to or from a VOR, 
VOR/DME, or a VORTAC station. The instrument landing 
system (ILS) is an integrated system that gives the 
approach flight path to landing on a runway. 


Two VHF navigation systems operate in VOR or ILS mode 
depending on the frequency selected. VOR reception 
extends from 108.00 to 117.95 MHz with 50 kHz even 
spacing. Localizer signals are received from 108.10 to 
111.95 MHz with 50 kHz odd spacing and are associated 
with glide slope reception. 


The number one VHF receiver controls the captain’s CDI 
and GS while the number two receiver controls the 
co-pilot’s CDI and GS. The number one receiver is the VHF 
NAV control box on the GARMIN 530, and the number two 
receiver is the VHF NAV control box on the GARMIN 430. 


Changing Frequencies 


The two concentric knobs on the left side of the GPS unit 
are used to dial in the frequencies for the COM and NAV 
radios. This knob controls both the NAV and COM radios. 
To change frequencies on the individual radios you must 
first press the smaller (inner) knob to toggle between the 
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COM and NAV radios. The blue highlighted cursor bar indi- 
cates the active radio, as well as the radio that can now be 
actively tuned. The larger (outer) knob will control the digits 
to the left of the decimal point. The smaller (inner) knob 
controls the digits of the decimal point. 


GNS 53¢ 


PWR 
PUSH 
VOL'sq 


(Eire 
(Ent | 
DEFAULT 
NAV 
GPS 


VLOC 


@ (en'' (ees (isc! (FPL (WNav’ (PRoc @ 


GNS 430 
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@>-  @ienu 
(Gir (En7 
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nav’ GPS 
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Figure 16-32; Garmin 430/530 
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DME RECEIVER 


The VHF NAV 1 and VHF NAV 2 tune the DME 1 and DME BENDKIKNG SPEAKER 

2 from the related NAV control boxes on the avionics panel. - agadid T 1 adi f.. 
When a VOR frequency is selected, a paired DME 1COM COM2 COM3 COM4cOMS 1NAV2 DME MKR @ 
frequency is selected at the same time. This gives slant ~ ao 89 Ud i I i i | ' pe . 


range distance to the VOR/DME station on the DME display a 
located on captain's instrument panel. 


Figure 16-33; Intercom 
The DME audio may be adjusted with the DME AUDIO dial 


on the marker beacon panel located on the captain’s 
sub-panel. 


MARKER BEACON RECEIVER 
The dual marker beacon receivers are integral to the dual ) MKR | 
VOR/LOC navigation receivers. The marker beacon 


receivers turn on a blue legend at the outer marker, an : | : 


amber legend at the middle marker, and a white legend at 
Figure 16-34; Marker Beacon 


the inner/airway marker. The marker beacon indicator lights 
are located on each pilot's instrument panel. The marker 
beacon sensitivity may be selected to HI or LOW by the 
switch labeled MKR BCN on the marker beacon panel. 
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ADF RECEIVER 


Two automatic direction finder (ADF1, ADF2) systems 
operate independently to show the magnetic bearing to the 
selected ground stations. — 


KR 87 TSO 


—-" 
BENDIX/KING. 


The automatic direction finder (ADF) receivers are 
controlled by ADF 1 and ADF 2 controllers which are 
located on the avionics panel. The ADF bearing data can Figure 16-35v; Automatic Direction Finder - ADF 
be shown on both RMI pointers and the ADF 1 data can be 

shown on the bearing pointer indicator on both of the 

FD-112s (when the PNI switch is selected to ADF). 


ADF Mode 


In the ADF mode, the RMI pointers will show the bearing of 
the aircraft relative to the selected ground station. 


ANT Mode 


In the ANT mode, the receiver functions as an audio 
receiver to identify stations. The loop antenna is disabled to 
give a higher audio sensitivity than in ADF mode. The ADF 
bearing pointer parks at 90 degrees relative bearing if ANT 
mode is selected. 


TEST Mode 


The TEST mode causes the ADF pointer of the RMI to 
rotate 90 degrees counterclockwise. 
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TRANSPONDER 


The mode C transponder system transmits a signal to 
identify the aircraft and its parameters to ATC, and to other 
aircraft equipped with TCAS. 


Transponder control 


Primary power control on the transponder is accomplished 
by using the following buttons. Using the Off button will 
shutdown the transponder. The transponder can be re acti- 
vated by selecting either the STBY, ON or the ALT key, 
pressing any of these buttons will also display the last 
selected transponder code used by the unit. 


STBY 


Will put the transponder into a standby mode if the unit was 
already powered up. This button when selected will prevent 
the transponder from responding to any interrogations 
requests. 


ON 


Allows the transponder to transmit mode A information 
when interrogated. When the transponder is being interro- 
gated a will be displayed in the bottom left corner of the 
display screen. The transponder will not transmit altitude 
while in mode A. 
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ALT 


Selecting the ALT button will allow the transponder to func- 
tion in both mode A and mode C. In this mode the transpon- 
der will reply to all interrogations with the entire mode A 
functions as well as altitude information for mode C. 


NOTE: any time the ON or ALT buttons are selected the 
transponder will respond to TCAS interrogations. 


Figure 16-36; Transponder 


Code Selection 


Transponder code selection is done with the number pad 
along the bottom of the transponder. The transponder is 
capable of 4096 different codes. Pushing any of the num- 
bers along the bottom will begin the code selection 
sequence. Numbers that have not yet been entered will 
appear as dashes. When the fourth number is entered into 
the code, the code will become active. The CLR key can be 
used to go back to a previous number in the code. When 
selected the cursor back to the previous digit. Selecting the 
CLR key with the cursor on the first digit in the code, or 
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pressing the CRSR key during the code entry, will remove 
the cursor, and cancel the data entry function. This will also 
restore the previous code. The CLR key can be used up to 
five seconds after the code is entered. The cursor in this 
case will appear on the fourth number in the sequence. The 
last two numbers 8 and 9 on the control panel are not used 
for code entry; they are used for the timer functions as well 
as to control the display brightness and contrast. 


Function Keys 
IDENT 


Pressing the IDENT button will allow the transponder to 
activate its identification code for 18 seconds; this will allow 
identification of your transponder to take place on the air 
traffic controller's screen. When pressed the word IDENT 
will appear in the upper left corner of the display screen. 


VFR 
When pressed the transponder will automatically change 
the transponder code to 1200. If the button is pressed a 
second time will restore the previous code. 

FUNC 
The function key is used to cycle through the pages avail- 


able for use on the transponder. The pages can include, 
pressure altitude, Flight time, and a counter capable of 
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counting up and down. 
Start/Stop- is used to control the timer if the timer is being 
used. 


CRSR 


Will allow the timer entry cursor to appear. It will also cancel 
transponder code entry if, used in the entry mode without 
the timer. 


CLR 


Is used to reset the count down/up timer. It will also cancel 
the previous keypad code entry during code selection. It will 
also return the keypad cursor to the fourth code digit if 
pressed within 5 seconds of entry. 


8 


Is used to reduce the display contrast and brightness, it is 
also used to enter the number 8 in the timer. 


9 


Is used to increase the display brightness and contrast as 
well as enters the number 9 in the timer 
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The TEST button is used to verify the system is 
serviceable. Figure 16-25 displays what the TEST function 
The Bendix Traffic Alert and Collision Avoidance System | looks like. 
(model IVA-81A) is installed in the FlightSafety simulator. It 

is designed to monitor the airspace around your aircraft and 

advise the flight crew where to look for nearby transponder 

equipped aircraft that may pose a collision threat. 


The TCAS system includes: 


Aircraft mounted antennas 

TCAS computer unit 

Transponder 

Flight compartment displays and controls. 


= SS 


This system is capable of providing a Traffic Advisory 
function only. The airspace where TA is announced is time 
based and changes with closure speeds and distance 
between the TCAS and intruder aircraft. If an intruder 
aircraft enters the TCAS monitored caution area, traffic 
information in the form of a TA is issued by the system. The 
traffic shown includes the range, bearing, and altitude (if 
available) of the intruder relative to the TCAS aircraft. A 
"TRAFFIC, TRAFFIC" announcement occurs at the same 
time. The flight crew should use this information to visually 
find the intruder in order to avoid a possible collision. 


The TCAS controller is used to select the TCAS ON prior to 
flight and to STBY after clearing the active runway using the Figure 16-38; TCAS Test 
ON-STBY-OFF selector. 
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TAWS — TERRAIN AWARENESS WARNING SYSTEM 


The terrain awareness warning system (TAWS) system is a 
self contained multi function display that is used to increase 
the pilot’s situational awareness with respect to the terrain 
around the aircraft, as well as serve as an early warning 
system to help prevent CFIT accidents. The system is also 
capable of functioning in a combined traffic alerting and ter- 
rain warning system. 


The TAWS system includes a built in caution and warning 
system that is capable of supplying annunciations and aural 
alerts. The system will generate all of the standard six 
GPWS aural warnings, and is capable of having enhanced 
modes added into the system logic. The TAWS uses a com- 
bination of barometric/radar altimeter, and internal databas- 
es to determine the warning it will generate. 


Database 


The internal database of the ST3400 includes terrain, man- 
made obstacles, and airports with runways lengths in 
excess of 2,500 feet. The terrain database provided for geo- 
graphical coverage is limited to 70 degrees north to 70 
degrees south in latitude. The database requires an update 
on a regular basis, as this is a man-made database there is 
no guarantee, that all terrain and obstructions have been 
included, or charted obstacles have been included. Final 
terrain/obstacle avoidance is entirely up to the crew to 
maintain. 
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Figure 16-39; Terrain Awareness Warning System - TAWS 
GPWS Warnings 


Mode1 Excessive Rate of Descent 


Mode one will use a combination of barometric altitude and 
radar altitude, to generate alerts. Mode one will trigger 
when an excessive of barometric rate of descent is detected 
close to the ground. This mode also utilizes the radar 
altimeter to generate alerts. 
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Mode 2 Excessive closure rate to terrain 


Mode 2 trigger alerts based on high rates of change of 
radar altitude when close to the ground. Note, this mode is 
only available in aircraft equipped with a radar altimeter. 


Mode 3 Altitude loss after takeoff or missed approach 


This mode will utilize the barometric altimeter and radar 
altimeter to calculate the accumulated altitude loss after a 
takeoff or missed approach. The takeoff warning will be 
cancelled once the aircraft climbs trough 770 feet above the 
takeoff elevation. The missed approach warning is can- 
celled at 1,000 feet radar altitude. 


Mode 4 Flight into terrain not in landing configuration 
Mode 4 will use the radar altitude to detect a altitude that is 
too low for a configuration without the flaps, and or, landing 
gear in the landing configuration 

Mode 5 Excessive Downward glide slope deviation 
Mode 5 is triggered anytime the aircraft is in the landing 
configuration, on an ILS glideslope. This mode will trigger 


anytime excessive downward deviation occurs, when on the 
ILS below a radar altitude of 950 feet. 


FOR TRAINING PURPOSES ONLY 


PAGE DOWN 


PREVIOUS 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


Mode 6 altitude callout 


This mode will issue a voice call out anytime a radar alti- 
tude of 500 feet is passed in a descent with the gear down. 
Mode 6 can also be equipped with and enhanced altitude 
call out function that will count down from 500 feet in hun- 
dreds of feet, until passing through 100 feet. Once below 
100 feet the system will then call, 50 feet down to, 10 feet in 
10 foot increments. If the aircraft is equipped with a decision 
height meter the system may be set up to call “MINIMUMS, 
MINIMUMS?” upon reaching the selected trigger height. 


TAWS Alerts 


TAWS alerts are database driven and fall into two cate- 
gories. Forward looking terrain avoidance and premature 
descent alert. 


Forward Looking terrain avoidance 


The forward looking terrain mode, will look ahead of the air- 
craft flight path and compare it to the internal database to 
provide an alert if a potential threat exists. 


Premature descent alert 


Premature descent alert will compare the position of the air- 
craft with that of the nearest airport within the internal data- 
base to determine if the aircraft is below a reasonable alti- 
tude. 
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Figure 16-40; Color Codes 
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Figure 16-41 Relative Mode; 
RELATIVE MODE 


The relative mode display shows the terrain above and 
below the aircrafts current altitude. The terrain is shown 
regardless of whether the aircraft is climbing or descending. 
This mode can be displayed in ARC or full view. Arc view 
will display a 70 degree arc, full will display the full 360 
degree view. 
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20 NM 


Figure 16-42; Predictive Display 
Predictive Display 


The predictive mode display is used during climbs or 
descents. It will display a 13 NM radius in which it the future 
altitude of the aircraft is displayed based on its current rate 
of climb or descent. Predictive mode is selected using the 
TERR button the 13 mile range is the limit no terrain will be 
depicted beyond that. When using the predictive mode, only 
the FULL display mode is visible; the terrain behind the air- 
craft will be shown as if the airplane were to have turned in 
that direction at the current climb or descent profile. In a 
climb, PRED will clearly show the terrain the aircraft is out- 
climbing in its current configuration. This is useful informa- 
tion in an terrain rich environment with an engine out. 
Predictive mode shows information based on current climb 
rate. If the aircraft climb rate starts to degrade (IE engine 
failure), the display will show a more optimistic view until 
the A/C has stabilized with a new climb rate. 
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Figure 16-43; Topographic Display 
Topographic Display 


The terrain mode may be selected by pressing TOPO but- 
ton; when pressed the TOPO annunciation will appear in 
the top left corner of the display, as well as the topographic 
map will come into view. In this mode the VUE button will 
scroll between arc and full view. To change the range the 
arrows on the right side of the display can be used to 
increase or decrease the depicted range. A colour scale will 
appear on the right side with the selection of TOPO to help 
with elevation colour coding. Note only oceans are depicted 
in blue; all other bodies of water will get a topographic ele- 
vation colouring. Bearing pointers may also be overlaid on 
this screen. If a terrain alert is triggered in this mode the 
sandel will automatically revert to relative mode and, arc 
view. 
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Traffic Symbology 


SANDEL st3400 — TAWS/RMI 


RMI HDG ° 340 


ical 
E TA ONLY cae 
\ / 

R ON oh W! TRAFFIC SYMBOLOGY 

i | oS 3 Traffic Adviso Traffic within 15-30 seconds of closure, 

C (TA) y or within 0.20 to 0.55 NM and +/-600 to 

= +/-800 ft of your aircraft. 

2 re Traffic within 4 NM and +/-1,200 ft of 

Le PY eeOry your aircraft. 

A 

U i 

is : Traffic not representing an immediate 

Other Traffic threat. 
Alerts outside of the currently selected 
~~ Out of Range display range will be shown as a half 
: : : Traffic symbol against the outer range ring at 
Figure 16-44; RMI and Bearing Pointers the corresponding bearing. 
; ; No Bearing/ TA with no bearing and no altitude 
RMI and Bearing pointers No Altitude information available. 
Traffic Advisory 
; : : j TA with no bearing information 
The Sandel can be used as a RMI and bearing pointer dis- Ne Bearing ‘abl q 
F . : ; Traffic Advisory available. 
play. The RMI can have any navigational aid (the A/C is 


equipped with) overlaid in the form of a bearing pointer. 
The colour codes for the nav aid are as follows: ADF will be Figure 16-45; Traffic Symbology 
displayed in Magenta, VOR in green, GPS/FMS in Cyan. If 

the signal to the selected pointer is lost, the pointer is 

removed from the screen. Note: if the ADF is not capable of 

detecting any signal the pointer will park itself at 90 to the 

lubber line. 
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When the system senses it is clear of the terrain, the warn- 
ings will cease, however the screen will remain in relative 
mode. 


SANDEL GT 3400 


Figure 16-46; Terrain with Traffic Overlay 


SANDEL GT 3400 


Terrain Alerts 


The forward looking terrain mode will look ahead of the air- 
craft flight path and compare it to the internal database to 
provide an alert if a potential threat exists. The system will 
initiate a caution when the aircraft is within 60 seconds of 
impact; when an alert is triggered, the TAWS will revert 
back the relative display, in arc mode. An amber caution ter- 
rain will be displayed at the bottom of the display, with an 
amber circle place around the conflict. The system will also 
issue a “CAUTION TERRAIN” audio warning. If no action is 
taken, the caution will revert to a warning, with a red circle 
being displayed around the conflict. The audible warning will 
then be replaced with a “TERRAIN PULL UP” warning. 


Figure 16-47; Terrain Alerts 
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SANDEL GT 3400 Flaps Norm 


PILOT MENU 


GLIDESLOPE Vv 
a MANUAL 
BRIGHTNESS = 


This selection will override the flap warning for non standard 
flap landing conditions. This function will also be activated 
by pushing the flaps override on the pilot’s panel, if the air- 
craft is equipped. 


TFC Display Norm 


Pushing this selection will cancel the traffic overlay capabili- 
ty in REL, and TOPO modes. This is the same function as 
holding the TFC button for more then one second while on 


| the TOPO display. 
TAWS Norm 


The TAWS norm will inhibit TAWS alerts. PRED and REL 
displays will also be disabled but the GPWS alerts and 
TOPO display remain active. On the ground with the taws 
inhibit selected the PRED and REL function will remain 
Figure 16-48; Pilot Menu functional. They will become disabled as soon as the A/C 
goes airborne. 


Glide Slope Norm 
; Manual Brightness 
The Glide Slope Norm will override and silence the glide 
slope warning when flying a visual or localizer only 
approach. This function will also be activated by pushing 
the over ride on the pilots upper instrument panel. 


Selecting this button will allow the pilot to use the up and 
down arrows, adjusting the brightness of the unit. 


Page 16-53 


FOR TRAINING PURPOSES ONLY November 2010; Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


FlightSafety. 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


NOTES 


Exits back to screen in use. 
MSG 


The MSG button will allow system messages and equip- 
ment status to be displayed. 


Test 


This function is used to initiate internal self tests, and a test 
of the external annunciator lamps, if installed. The On 
Screen Test will lead off with the WARNING followed by 
CAUTION Tests and all audio warnings in the system. 


Page 16-54 


FOR TRAINING PURPOSES ONLY November 2010; Revision 5.0 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


GPS Nav/GPS Switch/Annunciator Panel 
You may find numerous types and models of GPS in The GPS switch annunciator panel is used to annunciate 
various aircraft. The GPS installed in the FlightSafety what mode the GPS is in. The panel is also used to switch 
simulator is the Garmin 430/530. between CDI and OBS functions. 
Please refer to the specific material supplied with the GPS En route, Terminal, Approach (ENR, TERM, APR) 


system installed on your aircraft for its proper operation. 

The mode that the GPS is currently in will be displayed 
along the top of the panel. The modes will illuminate to indi- 
cate when the GPS is in the en route, terminal, and 
approach modes. 


GPS CRS Switch/Annunciator 


The CDI/OBS switch/annunciator allows the changing 
between LEG and OBS modes. 


MSG/WPT Annunciator 


The MSG annunciator illuminates anytime there is a 
ons 40 message alert and the WPT annunciator illuminates 


J anytime there is a waypoint alert. 
Gnu 


(fr € 


~ Co 


(ops | (Msc (FPL (PRoc 
Figure 16-49; Garmin 430/530 


Figure 16-50; GPS Switch Annunciator 
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COMMUNICATION SYSTEMS 
INTRODUCTION 


The audio system provides the captain and co-pilot with 
individual control of transmission and reception of the 
communication radios and the capability to monitor the 
audio from the navigation receivers. There is also a 
provision for an additional headset jack. This option 
provides an observer or check pilot the ability to monitor the 
conversation between pilots and ground stations. 


This section of the chapter will cover the following: 


L Audio control panel 
2. VHF communication receivers 
3. Intercom. 


The Twin Otter aircraft may also be equipped with the 
following communication related equipment: 


Me Cockpit voice recorder (CVR) 
2. Flight data recorder (FDR). 
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GENERAL 


The audio integrating system uses the audio control panel 
to supply the flight crew with individual control of the: 


Communication radios 

Audio signals of the navigation receivers 
Intercom between the captain and co-pilot 
Passenger address system. 


cae cade ald 


In a busy environment the comunication setup can 
sometimes be neglected. Ensuring the communication 
radios and the audio control panel are configured correctly 
is important. 
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CONTROLS AND INDICATIONS 
Figure 16-51; Communication Locator 
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DETAILED DESCRIPTION 


AUDIO CONTROL PANELS 


An audio control panel is provided for each pilot. Although 
details vary between brands, each audio control panel 
allows for the various radio inputs to be selected, and 
allows the crew to choose which radio to transmit on by 
rotating a knob. 


BENDIX /KING aS a SSS SSSI 


2 a 
>~ EMG 1 


VOX, VOL. 
@® 1COM COM2 COM3 COM4 COM5 1 NAV 2 DME MKR DF 
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Figure 16-52; Audio Control Panel 
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VHF COMMUNCATION RECEIVERS 


There are two VHF COMM receivers. The left VHF COMM 
receiver tunes and receives for COMM 1 and the right VHF 
COMM receiver tunes and receives for COMM 2. 


The VOL knob controls the volume for the frequency and 
can also turn off the individual receiver. After a relative 
volume is set, each pilot may further adjust the volume with 
his/her headset and the audio control panel. 


Twin Otter aircraft were not fitted with radio speakers at the 
factory. All aircraft were equipped with jacks for headsets 
and a hook for stowage of the headset behind each pilot’s 
seat. 


IN 
: 134.800 A 


Figure 16-53; Garmin 430/530 
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INTERCOM 


All Twin Otter aircraft are equipped with an intercom system 
to permit communication between the pilots. Intercom &y 
controls are mounted on the outboard portion of the control 
wheel. A three-position rocker switch allows for intercom GA 
communication when pressed to INPH and radio 


transmission when pressed to XMIT. The switch is spring- 
loaded to return to the unmarked centre (OFF) position. 
Some aircraft have been equipped with a modified switch 


on the left hand control wheel which allows the intercom 
switch to remain in the INPH position until manually 
returned to the centre. This allows the captain to operate 
the nose wheel steering tiller and communicate on the 
intercom at the same time. 


Figure 16-54; Intercom 
PASSENGER ADDRESS SYSTEM 


All series 300 aircraft are fitted with a passenger address 
system. Announcements are delivered through two or more 
speakers installed in the cabin roof. Details of operating the 
system vary slightly depending on the brand of audio 
control panel installed. In most aircraft, a switch is provided 
which turns on the PA system. In other aircraft the 
microphone transmit selector knob has a fifth position for 
PA announcements. In either case, the XMIT selection 
would be used to deliver your passenger address. 
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AUTOMATIC FLIGHT 
CONTROL SYSTEM 


INTRODUCTION 


The Collins FCS 65 autopilot integrated with the Collins 
FDS 65 flight director is a common automatic flight control 
system (AFCS) installed in series 300 Twin Otter aircraft. 
This system is fitted to the Twin Otter simulator operated by 
FlightSafety in Toronto, Canada. The factory also installed 
the Collins APS-65 as an option. 


This chapter will focus on the AP 65 system and will cover 
the following: 


1, Flight guidance system 

2. Autopilot operation 

2. Yaw damper system 

4. Flight director modes and controls. 
GENERAL 


The FCS 65 is designed for use by the captain and co-pilot. 
The control panel for both the pilot and co-pilot are located 
on the yoke and can be accessed by either pilot. 
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When the autopilot is engaged and coupled to the flight 
director it will control the aircraft by using the commands 
generated by the flight guidance computer. If the autopilot is 
engaged without a flight director mode selected (not 
coupled), manual pitch and roll commands are generated 
by using the pitch wheel and turn knob. If necessary, the 
pilots may manually fly the aircraft, without the autopilot 
engaged, while using the FD command bars for guidance. 


The flight director modes must be selected and checked to 
ensure correct information is displayed. 


The Automatic Flight Control System AFCS controls the 
airplane as described in the following section: 


TE 


Figure 16-55; Flight Director 
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FLIGHT DIRECTOR 


Mode Selection 


All modes with the exception of the go around mode are 
selected by pushing the designated push on or off button on 
the flight director panel. Annunciator lights on the flight con- 
trol panel and mode annunciator panel indicate the mode 
the selected modes of operation. The modes available for 
use in this system are listed below. 


Heading Mode 


Heading mode is used to turn on or turn off the flight direc- 
tor for use. When the flight director has been turned on 
pressing the heading button, again will allow the flight direc- 
tor to issue commands to follow the selected heading on 
the HSI. The heading bug should not be displaced by more 
than 155 degrees as it may result in a turn in the wrong 
direction. When the HDG mode is selected a green HDG 
will illuminate on the flight director panel as well as on the 
EADI. 


Nav Mode 


Prior to selecting the NAV mode, the course track bar 
should be set to the desired course. When the NAV mode is 
selected, the green annunciation for HDG and NAV will illu- 
minate as well as a white arm light adjacent to the green 
NAV annunciation. The airplane will maintain the current 
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heading selected on the HSI until the selected course is 
captured. Once the track is captured, both the green HDG 
light and the white ARM light will extinguish. The Flight 
director will now follow the navigation commands of the 
CDI. A crosswind correction of up to 30 degrees is automat- 
ically computed after course capture. During VOR passage, 
the green DR light will illuminate. 


Approach Mode 


When the APPR is selected the green annunciation for 
HDG and APPR as well as the white ARM annunciation will 
illuminate. The localizer capture is similar to that of the NAV 
mode. When the system captures the localizer, the white 
ARM light will extinguish, leaving the green APPR light. As 
the system captures the localizer, it will arm the glide slope, 
and the green GS annunciator with the white arm will then 
illuminate next to the GS indication. Once the glide slope 
captures, the white arm will extinguish, leaving only the 
APPR and GS indications illuminated. This indicates that 
the aircraft has captured the full ILS and will issue com- 
mands to the flight director to follow it. Any vertical mode of 
guidance that was armed prior to glide slope capture will be 
disengaged when the system captures the glide slope. 


Back Course Mode 
Is to be used whenever, a back course is flown. When 
selected the back course will use the same capture param- 


eters that are used on a front course approach. If the back 
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course button is going to be used, then the CDI for the 
approach must be set to the front course heading. 


Altitude Hold Mode 


The altitude hold mode will function in all modes of opera- 
tion, with the exception of glide slope capture. The altitude 
hold mode, when pressed, will capture the current baromet- 
ric pressure, and issue commands to the flight director to 
maintain it. 


Indicated Airspeed Mode 


When selected, this mode will issue commands to the flight 
director to maintain the indicated airspeed at the time it was 
selected. Deviations from the reference airspeed will be 
displayed on the ADI as pitch commands. 


Vertical Speed Mode 


Vertical speed may be selected during all modes of opera- 
tion, with the exception being glide slope capture. When 
selected, the vertical speed will capture the current vertical 
speed value on the VSI. It will maintain the value in both 
positive and negative indications until the mode is deselect- 
ed. The vertical soeed must be stable for at least ten sec- 
onds prior to selecting the VS mode. The autopilot will 
maintain vertical speed trough pitch commands, the pilots 
will need to control power in order to maintain airspeed. 


FOR TRAINING PURPOSES ONLY 


PAGE DOWN 


PREVIOUS 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


Descent Mode 


Prior to selecting DSC, the desired lower altitude must be 
set in the altitude alerter. When DSC is selected, the auto 
pilot will begin a gradual descent stabilizing at an average 
rate of descent of 600 feet per minute. The pilot can vary 
the rate of descent in 200 foot increments by operating the 
vertical trim switch on the autopilot panel. When the system 
captures the altitude set in the altitude preselect, the alti- 
tude mode will engage and climb will be cancelled. 


Climb Mode 


Prior to selecting the climb mode, the higher altitude must 
be set in the altitude preselect. When the climb mode is 
selected, the autopilot will initiate a gentle climb, stabilizing 
at a speed of 110 KIAS. If the climb mode is selected at a 
speed below the profile speed, the FDS 65 will command a 
minimum climb rate of 200 feet per minute. In this case the 
pilots must adjust the power setting to maintain the desired 
airspeed. When the system captures the altitude set in the 
altitude preselect, the altitude mode will engage and climb 
will be cancelled. 


Altitude Preselect Mode 
Prior to selecting ALT SEL, the desired altitude must be set 


in the altitude pre selector. When the ALT SEL is selected, 
the altitude preselect mode is then armed to capture the 
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selected altitude. Any vertical mode with the exception of 
ALT can be used in conjunction with ALT SEL to establish a 
climb or descent to the selected altitude. As the airplane 
reaches the selected altitude, the white SEL annunciator will 
extinguish as the system captures the altitude, leaving only 
the green ALT. 


SYNC Mode 


The SYNC mode is activated by either control wheel steer- 
ing system (CWS) button on the control wheel. When the 
CWS is pushed, the autopilot is temporarily over ridden and 
the aircraft altitude, or heading may be changed manually. 
The autopilot will remain in synchronization with the flight 
director. When the CWS button is released, the airplane will 
maintain the new heading or altitude. 


Go Around Mode 


The go around mode is activated by pressing either of the 
go around buttons located on the control wheels. When the 
go around mode is selected, all previous modes of opera- 
tion in use on the flight director will be cleared. The go 
around function will command a 7 degree nose up pitch 
with a wings level command. A Green GA annunciation will 
then illuminate on the flight director panel, as well as on the 
EADI. The go around mode will remain active until the 
selection of another mode is made. Use of the CWS button 
while in go around mode will cancel the go around mode, 


FOR TRAINING PURPOSES ONLY 


PAGE DOWN 


PREVIOUS 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


and synchronize the vertical command to the existing air- 
craft attitude. Re-selecting the autopilot after the go around 
mode has been selected will cancel the go around and syn- 
chronizes the autopilot commands to the existing pitch and 
bank angle at the time of the engagement. 


Half Bank Mode 


When selecting the 4 bank, the bank limit in HDG and NAV 
mode is reduced to % of the normal value. This mode is 
cleared anytime there is a capture of NAV mode or, APPR 
mode. Half bank mode is engaged from the autopilot panel. 


Soft Ride (SR) 
SR is used to reduce the autopilot response to turbulence, 
and may be used at the pilot's discretion. SR is cancelled 


when the autopilot is disengaged or APPR mode is cap- 
tured. Soft ride mode is engaged from the autopilot panel. 


Test Button 


The test button is used to initiate the self test in the flight 
director panel. 
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Figure 16-56; AFCS Locator 
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DETAILED DESCRIPTION 


FLIGHT GUIDANCE SYSTEM 


The flight guidance system provides flight director guidance, 
autopilot, yaw damper and trim functions. The system 
consists of: 


Flight guidance computer 

FCS 65 autopilot controller 

Autopilot yoke controls 

Autopilot and flight director annunciator lights 
Yaw damper controls. 


af oN = 


Flight Guidance Computer 


The flight guidance computer is the heart of the AFCS. It is 
comprised of the computer/control, pitch computer, roll 
computer, and trim controller. The signals received by the 
flight guidance computer from various systems and sensors 
are converted into command signals according to the 
selected mode of operation. 


Once the information is processed the flight guidance 
computer provides it to flight director. With the autopilot 
engaged, the flight guidance computer will control the 
servos so the aircraft will automatically fly the computer 
commands as displayed on the FDS 65. 
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If the autopilot is not engaged the captain is required to 

manually fly the aircraft to the command bars in order to 
achieve and maintain the parameters as selected on the 
autopilot controller. 


FCS 65 Autopilot Controller 


The FCS 65 autopilot controller is mounted on the centre of 
the control yoke. Its function is to engage and disengage 
the autopilot and provide the captain’s input to the flight 
guidance computer through the flight director modes or by 
manual control of the autopilot. See Figure 16-55 for 
descriptions of the controls and indications. 


Collins 


re R 
ENG 


Figure 16-57; Autopilot Controller 
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Autopilot Yoke Controls 


The AFCS DISC button is on the top of the captain’s 
control column on the left hand side. Pushing this will 
disengage the autopilot. 


Pushing the GA button on the captain’s control yoke will 
initiate the flight director's go-around mode. 


Pushing the CWS button on the captain’s control yoke will 
uncouple the autopilot servos without disengaging the 
autopilot which allows for repositioning of the command 
bars. The captain can manually fly the aircraft at this time. 
Releasing this button resumes previously selected flight 


guidance and autopilot modes. Figure 16-58; Autopilot Yoke Controls 
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Yaw Damper System 


A yaw damper is available as an option combined with the 
autopilot installation. The yaw damper is an actuator that 
supplies automatic compensation for minor yaw 
acceleration. It also improves directional stability and turn 
coordination. 


For the autopilot to energize, the yaw damper has to be 


operational. When the autopilot is engaged the yaw damper 


will engage automatically. Disengaging the yaw damper 
while the autopilot is engaged will automatically disengage 
the autopilot. However, disengaging the autopilot will not 
necessary disengage the yaw damper. 


The yaw damper can be disengaged by pushing the AFCS 
DISC button on the captain’s yoke or by pushing the YAW 
DAMP switch. Disengaging the autopilot by the DIS/ENG 
switch will not disengage the yaw damper. 


The yaw damper can be engaged independently of the 
autopilot. This is achieved by depressing the YAW DAMP 
switch. When the yaw damper is engaged, the YAW DAMP 
switch will illuminate indicating that the system is 
operational. 


The yaw damper must be disengaged for take-off and 
landing. 


FOR TRAINING PURPOSES ONLY 


PAGE DOWN 


PREVIOUS 


FlightSafety. 


international 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


Figure 16-59; Autopilot Yaw Damper 


Yaw Engage Button 


The yaw engage button is used to activate the yaw damper; 
the yaw damper is used to assist in rudder control. The yaw 
damper is engaged by pressing the YAW ENG button. 
When the yaw damper is engaged, a green yaw annuncia- 
tion will appear on the autopilot panel, flight director panel, 
as well as the top left corner of the EADI. To disengage the 
yaw damper, the YAW ENG button can be pushed a second 
time. The yaw damper may also be disconnected by press- 
ing the AFCS disconnect button on the captains control 
wheel. When the yaw damper is disengaged, the yellow DIS 
on the autopilot panel will flash as well as the green annun- 
ciation will extinguish. This will also happen on the flight 
director panel, and EADI. 
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Collins 


Figure 16-60; Autopilot Yaw Damper 
GENERAL 


The autopilot panel is used to reduce workload for the pilot. 
It is used in conjunction with the flight director panel. The 
functions of the panel will be described below. 


Autopilot Engage button 


The autopilot engage button is used to engage the autopi- 
lot. When the autopilot is engaged, a green AP will appear 
on the autopilot panel, flight director panel, as well as the 
EADI. When the autopilot is disconnected, the yellow DIS 
will appear beside the green AP annunciator. The yellow 
DIS will flash as the autopilot is disengaging and will extin- 
guish with the green AP annunciation when the autopilot is 
disconnected. Should the autopilot fail, the red AP annunci- 
ation will appear on the panel. 
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Turn Control 


The turn control is used to issue turn commands to the 
autopilot should the heading mode fail or the autopilot is 
being used in dead reckoning mode (DR). 


Soft Ride(SR) 


When selected, this mode will reduce the autopilot inputs 
during use. SR is used to reduce the autopilot response to 
turbulence. Soft ride may be used at the pilot’s discretion. 
SR is cancelled when the autopilot is disengaged or APPR 
mode is captured. Soft ride mode is engaged from the 
autopilot panel. 


Y% Bank 


When selected, this mode will reduce the autopilot input to 
the controls by % of the original value. When selecting the 
Y2 bank, the bank limit in HDG and NAV mode is reduced to 
Y2 of the normal value. This mode is cleared anytime there 
is a capture of nave mode or, APPR mode. Half bank mode 
is engaged from the autopilot panel. 
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Pitch Control NOTES 
The pitch control will provide incremental adjustments to the 
vertical modes. Depending on the mode in operation, each 
push of the button will result in the following changes: 
° Pitch - +1/2 degree 
° Altitude - +25 feet 
° Climb - +1 KIAS 
° Indicated Airspeed - +1 KIAS 
° Vertical Speed - +200 fom 
° Descend - +200 fpm. 
The changes listed will be indicated to the pilot through the 
flight director command bars on the EADI. 

Autopilot Trim 
The autopilot trim will annunciate when ever the autopilot 
trim is active. The indication will be annunciated in yellow 
on the autopilot panel. If the autopilot trim fails, it will be 
annunciated in red. 
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AUTOPILOT OPERATION AUTOPILOT DISENGAGEMENT 
AUTOPILOT ENGAGEMENT Under normal operations the autopilot can be disengaged 
by any of the following: 
The autopilot can be engaged with or without flight director 
modes selected. It is energized by moving the autopilot 1. Depressing the AFCS DISC button on the 
ENG/DIS switch located on the autopilot control panel to the control column 
ENG position. The autopilot can be engaged on the ground a Moving the ENG/DIS switch to the DIS 
only for the testing of the autopilot system as described in position 
AFM supplement. 2. GA (go-around) mode is selected. 


With the autopilot engaged, a green triangle light labeled ; ; : ) ; 
ENG will illuminate. The autopilot will automatically disengage if any of the 
following occur: 


With any flight director mode selected, the autopilot will fly 


to the command bars shown on the FDS 65. Autopilot power failure 


1, 
2. Gyro monitor failure 
3 


Although it is not recommended, the autopilot can be The force required to maintain the control 


engaged without any flight director modes selected. Once surfaces in the desired position exceeds a 
engaged, the aircraft can be positioned to the desired certain threshold, or if it is overpowered by the 
attitude with the pitch/turn control selector or by pushing the control column. 


CWS button, located on the captain’s yoke, while changing 
pitch or bank manually. 


Do not engage the autopilot at pitch attitudes in excess of 
12° nose up, otherwise the autopilot will command an 
abrupt nose down pitch change to the 12° limit. 
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AUTOPILOT CHECK 


Detailed procedures for preflight testing of the autopilot may 
be found in Supplement 35 to the AFM and Supplementary 
Operating Data. The following procedure (AUTOPILOT 
CHECK) is from Revision 3.1 of the FlightSafety Checklist. 


Ground Checks 


A). The folowing should be done before every flight, and 
prior to each functional check. 


1. Check All Circuit BreakerS.............0c.ccccccceececeeeseeeeeeeeeeeees IN 

2. Check Gyro Attitude Flag...............::::::2eee NOT IN VIEW 

3. Elevator Trim...............:.08 SET TO TAKEOFF POSITION 

4. Controls Unlocked ........... CHECK FOR UNRESTRICTED 
FULL TRAVEL 


B). The following functional checks must be made once in 
each flying day (24 HRS): 


NOTE 


If bus voltage is low, neither the autopilot nor the yaw 
damper will engage. 


With the control column at neutral and autopilot engaged: 
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Autopilot Turn Knob - rotate left and right, and note that 
the control wheel rotates left and right in response to 
the movement. 


Vertical Trim Switch - Apply nose down and nose up 
pitch inputs and not the control column moves fore and 
aft in response to switch movement. 


Control Column - Apply nose and hold forward pres 
sure, note the trim wheel moves NOSE UP. 

A pull force should cause the trim wheel to rotate 
toward NOSE DOWN. The white trim lights should illu 
minate while the trim is in motion. 


Rudder Pedals - Apply pressure and note a resistance 
to the force applied. 


Note that both the autopilot and ya damper disengage 
when the AFCS DISC button on the pilots control wheel 
is pressed. Reengage the autopilot and repeat, using 
the AFCS DISC button on the co-pilot’s control wheel. 


Press and hold the TEST button on the mode annuncia 
tor panel, and note that all annunciators illuminate in 
bright mode. 


Move all primary flight controls through full travel to 
ensure that no restrictions exists. 


Reset elevator trim for takeoff. 
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LIMITATIONS 


The following limitations are applicable for the operation of 


the FCS 65 Flight Control System. 

1, During autopilot operation, pilot must be seated at 
the controls with seat belt fastened. 

2. Do not override the autopilot except for ground 
checks, or momentarily to correct a hard over 
malfunction. 

oo Maximum speed for autopilot operation is VMO. 


4. Minimum speed for autopilot is 95 knot CAS. 


5. Pitch attitude limit is 12° nose up and 12° nose 
down. 

6. The autopilot must be disengaged in severe icing. 

Is The autopilot and yaw damper must not be engaged 


for take-off or landing. 
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Operating Limitations 


Zz 


a 


C). 


~~ 


D). 


~~ 


oy 


Tn 
~~ 


. During autopilot operation the pilot must be seated at 


the flight controls with seat belt fastened. 


. The autopilot is certified for category 1 coupled 


approaches ILS approaches. 


Minimum altitude for autopilot operation, other than 
during coupled ILS approaches, is restricted to 500 feet 
abpve ground level. 


On a coupled ILS appraoch the autopilot must be disen 
gaged at or above 200 feet above runway elevation. 


. The autopilot ya damper must not be engaged during 


takeoff or landing. 


. Do not engage the autopilot if the aircraft is out of trim. 


. Maimum soeed for autopilot is VMO as per AFM para 


graph 1.5D 


. Minimum speed for autopilot operation is 85 KIAS with 


flaps 10° 


Minimum speed for autopilot 


. Do not override the autopilot except for ground check, 
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or to overcome a system malfunction, while simultaneously 
disengaging the autopilot. 


K). The maximum flap setting for autopilot operation is 10°. 


L). Coupled ILS approaches are only permitted with all 
engines operating. 


M). The autopilot must be disengaged in serve icing. 
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QUESTIONS 


1. 


If EMER is selected on the PILOT STATIC 
emegency selector, the following condition will 
exist: 


a. The pilot's static pressure source is supplied 
from inside the cabin 

b. The co-pilot's static pressure source is 
supplied from inside the cabin 

(ea The captain's and co-pilot's static pressure 
sources are reversed from normal operation 

Gs The captain's static pressure instruments are 
connected to the co-pilot's static pressure 
source. 


The autopilot controls the aircraft using commands 
generated by the flight director when the: 


a. Autopilot is engaged but not coupled to the 
flight director 
b. Autopilot is engaged and coupled to the flight 


director 
C. Flight director only is engaged 
d. Autopilot is engaged and no modes are 


selected on the computer/control. 
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QUESTIONS (continued) 


2 When the autopilot is engaged without a flight ». Range of the radio altimeter is: 
director mode selected: 


a. Surface to 200 feet 
a. The captain must manually fly the aircraft until b. 200 feet to 2,000 feet 
a flight director mode is selected C. 50 feet to 2,000 feet 
De Pitch and roll commands must be inserted by ied Surface to 2,000 feet 
the computer/control 
C. Pitch and roll commands must be inserted 
using the pitch wheel and turn knob 6. DME reads: 
d. The autopilot will follow the flight director 
command bars for pitch and roll corrections a. Ground range in statute miles 
bs Slant range in statute miles 
io Ground range in nautical miles 
4. The captain may manually fly the aircraft using the d. Slant range in nautical miles 


command bars guidance if the autopilot is: 


a. Not engaged, and no flight director modes are 
selected 

b. Not engaged, but desired flight director modes 
are selected 


C. Engaged, and no flight director modes are 
selected 

d. Engaged, but desired flight director modes are 
selected 
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CHAPTER 17 - MISCELLANEOUS 
SYSTEMS 
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INTRODUCTION Smaller systems were also available for special operations 
such as geophysical survey or coastal patrol operations. 
Because only a limited number of aircraft (primarily military) 
This chapter covers the following optional systems available were equipped with these modified systems they will not be 
on Twin Otter: discussed in this chapter. 


1 Oxygen System 
Z: Ferry Fuel System 
3. Toilet Systems 


OXYGEN SYSTEM 
INTRODUCTION 


This section of this chapter will cover the following: 


le Crew Oxygen System 
2: Passenger Oxygen System 


GENERAL 


Oxygen systems are available for crew only or for both crew 
and passenger use. These systems will be discussed 
however, additional information describing these systems is 
also available in Supplement 3 of the AFM and in the 
Supplementary Operating Data manual. 
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CONTROLS AND INDICATIONS supplied to the mask regardless of the white diluter switch 
position. In the NORMAL position the oxygen supply is 
REGULATORS controlled by the white diluter switch. When momentarily 


pushed, the spring loaded TEST MASK position provides an 
oxygen flow to the mask to enable the crew to test the 


Two oxygen regulators are installed on the lower sub-panel 
es 7 : system for leaks while on the ground. 


of each instrument panel; one for each crew member. Each 
regulator has three switches, a flow indicator, and an 
oxygen pressure gauge. The regulators are illuminated with 
an eyebrow type light. 


FLOW INDICATOR 


A white flag indicator labeled FLOW provides visual 
SUPPLY SWITCH indication of oxygen flow. 


The SUPPLY switch is a two position green switch with OXYGEN GAUGE 


ositions labeled ON and OFF. 
— The gauge labeled OXYGEN at the top right hand side 


OXYGEN SWITCH indicates the quantity of oxygen remaining for the crew. 


The centre, two position, white switch is a diluter switch with 
positions labeled 100% OXYGEN and NORMAL 

OXYGEN. In the 100% OXYGEN position the air valve of 
the diluter demand route is closed and undiluted oxygen is 
supplied to the mask. In the NORMAL position the degree 
of dilution is controlled barometrically at any altitude. 


NORMAL / EMERGENCY SWITCH 


The left hand, red switch has three positions labeled 
EMERGENCY, NORMAL, and TEST MASK. In the 
EMERGENCY position 100% oxygen under pressure is 


Page 17-6 


FOR TRAINING PURPOSES ONLY November 2010, Revision 5.0 


MAIN MENU PAGE UP PAGE DOWN PREVIOUS 


TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


NOTES 


OXYGEN REGULATOR 
PRESSURE DEMAND 


FLOW 


100% SUPPLY 
OXYGEN ON 


EMERGENCY 


NORMAL 4 
Ue dae | NORMAL 
OXYGEN OFF 


Figure 17-1; Oxygen Regulator 
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DETAILED DESCRIPTION 


CREW OXYGEN SYSTEM 


All oxygen systems consist of oxygen cylinders, masks, 
pressure gauges, charging valves, outlets, regulators, and 
associated piping to complete the installations. 


A crew oxygen system is required before installing a 
separate passenger oxygen system. 


The crew oxygen system is a diluter demand system, 
providing oxygen for the captain and co-pilot through 
demand regulators. 


The layout and component location of the crew oxygen 
system is shown in Figure 17-2. 


Cylinder 


The green 650 cubic inch oxygen cylinder is located forward 
of the bulkhead below the avionic’s equipment shelves. 
Access for servicing and recharging is from the nose 
baggage compartment door. 


A self opening valve in the cylinder outlet automatically 
opens when the line is connected and closes when the line 
is disconnected. This feature permits the changing of 
cylinders without loss of oxygen content. The cylinder outlet 
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valve contains a safety plug and disc to release the oxygen 
if excessive thermal expansion occurs. 


The normal charge for the cylinder is 1,800+50 psi. Empty 
cylinders should be stored with a minimum oxygen charge 
of 25 psi to prevent system contamination. 


DILUTER-DEVIAND 
LATORS 


Figure 17-2; Crew Oxygen Component Location 
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Pressure Gauge and Charging Valve Masks 
A direct reading gauge labeled OXYGEN CYLINDER Crew oxygen masks are equipped with quick disconnect 
PRESSURE is mounted adjacent to the charging valve in fittings and are plugged into outlets provided in the flight 
the lower frame of the avionics protection shield which is compartment. When not in use the masks may be stored in 
inside the nose baggage compartment door. The gauge is the door pockets. Care should be taken to prevent 
calibrated from 0 to 2,000 psi in increments of 200 psi. contaminants from entering the mask. 


When positive pressures are required it is essential that the 
oxygen mask be well fitted to the face. Unless special 
precautions are taken to ensure that there is no leakage 
continued use of positive pressure will result in the rapid 
depletion of the oxygen supply. 


An improved mask, with a dynamic microphone installed, 
CYLINDER was introduced at aircraft S/N 576. This mask may be 
PRESSURE * by . 

refitted to earlier aircraft. 


| 


Figure 17-3; Pressure Gauge and Charging Valve 
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PASSENGER OXYGEN SYSTEM alee NY 


S PASSENGER-TO-CREW 
4 TRANSFER SHUTOFF VALVE 
ry, 


The continuous flow passenger oxygen system is capable 
of supplying twenty passengers. The system is inter- 
connected with the crew oxygen system for crew use only 
in the event of an extended flight. It is possible for the crew 


PRESSURE 
GAUGE 
CHECK 


SHUTOFF VALVE yee 


VALVE (DUST 
COVER INSTALLED) 


to obtain oxygen from the passenger system but it is not : Fy. Ss xYGE 
possible for oxygen to flow from the crew system to the No : AA ye ph sees 
passenger system. REPANEL | OXYGEN Slates =°) ‘ 
ees 6) Cy \Z Fs 876.0 

The layout and component location of the passenger fA 0 O j “0 
oxygen system is shown in Figure 17-4. ox I oo 

Nairn 

AUT) ce 

Lae ioe 

SS 


CONSTANT-FLOW 
REGULATOR ao 
(BEHIND REGULATOR fF \ 
PANEL) PRESSURE —_(f, 0) 


TO CREW OXYGEN GAUGE 
SYLINDER, GAUGE, 
AND CHARGING 


Figure 17-8. Passenger Oxygen System Components 


Figure 17-4; Pressure Oxygen Component Location 
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Cylinders 


Two green oxygen cylinders with a total capacity of 3,180 
cubic inches are located in the extended rear baggage 
compartment shelf on either side of the shelf opening. Each 
cylinder, charged to 1,800 +50 psi, incorporates a self 
opening valve that automatically opens when the line is 
connected. The valve closes when disconnected permitting 
cylinder changes without loss of oxygen content. A safety 
disc in the valve ruptures to release cylinder contents if 
excessive thermal expansion pressure occurs. An optional 
panel was available to protect the cylinders if the shelf was 
also used for cargo. 


Pressure Gauge and Charging Valve 


The oxygen charging valve is located on the forward face of 
the rear wall of the main baggage compartment. It is 
accessible through the rear baggage compartment door. 
The adjacent OXYGEN CYLINDER PRESSURE gauge, 
calibrated from 0 to 2,000 psi in 200 psi increments, reads 
pressure in the cylinders. 


The control panel for the passenger oxygen system is 
located behind the co-pilot’s seat in the flight compartment. 
The panel consists of a PASSENGER OXYGEN SHUTOFF 
VALVE and a PASSENGER TO CREW TRANSFER 
SHUTOFF VALVE. Each valve handle is marked with a 
directional arrow showing which way to rotate to open the 
valve. The regulator is altitude compensating reducing 
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cylinder pressure to a continuous oxygen supply for each 
cabin outlet. 


The control panel also includes an oxygen gauge showing 
passenger oxygen bottle pressure. The gauge is calibrated 
from 0 to 2,000 psi in 200 psi increments. 


The main system shutoff valve is upstream of the control 
panel and is located on the rear baggage compartment 
ceiling. This valve must be open before oxygen from the 
passenger bottles may be used. A guard assembly to 
protect the shutoff valve and piping was provided on later 
model aircraft. 


Masks 


The continuous flow passenger masks are disposable. A 
one litre capacity rebreathing bag is connected by plastic 
tubing to a connector which can be inserted in the 
appropriate oxygen outlet. 


Plug in type outlets for the passenger masks are located 
along the cove molding near the gasper vent and reading 
lights for each seat. 
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NORMAL OPERATIONS 


CREW OXYGEN 


With the crew masks plugged into supply lines and the 
SUPPLY switch turned ON, low pressure oxygen from the 
regulators is available to both crew members. 


Under normal conditions, the SUPPLY switch is selected 
ON, the OXYGEN switch is selected to NORMAL and the 
NORMAL/EMERGENCY switch is selected to NORMAL. 


Figure 17-5 schematically illustrates the oxygen flow as well 
as the controls and indications in a combined crew and 
passenger oxygen system 


PASSENGER OXYGEN 


With the shutoff valve in the rear baggage compartment 
open the passenger oxygen system is controlled by the 
crew from the regulator panel. When the system is 
supplying the passengers only, the PASSENGER TO 
CREW TRANSFER SHUTOFF VALVE is closed and the 
OXYGEN SHUTOFF VALVE is open. In this condition the 
system pressure is indicated on the pressure gauge on the 
regulator panel. Oxygen flows at a regulated pressure to the 
cabin outlets where it is metered to each passenger mask 
by the outlet orifice. 
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When in use, 30% of the oxygen flowing into or out of the 
mask originates from, or is discharged to, atmospheric air. 
The remaining 70% of oxygen flow originates from, or is 
discharged to, the rebreather bag. 


ABNORMAL OPERATIONS 


CREW OXYGEN 


If any doubt exists regarding the oxygen flow, the diluter 
OXYGEN switch selected to 100% OXYGEN will supply 
pure oxygen to the respective pilot’s mask. The NORMAL / 
EMERGENCY switch selected to EMERGENCY will supply 
a continuous positive pressure of oxygen to the respective 
mask regardless of altitude. 
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TO PASSENGER NOTES 


OUTLETS 


CREW OXYGEN AUTOMATIC 
REGULATORS PRESSURE 
REGULATOR 


TO PILOT 


TRANSFER 
VALVE 


PRESSURE 
GAUGE 


PRESSURE 
] GAUGE 


CREW OXYGEN 
CYLINDER 
PASSENGER 

OXYGEN 
CYLINDERS 


CHARGING CHARGING 
LEGEND VALVE VALVE 


[HIGH PRESSURE CREW OXYGEN 

IB HIGH PRESSURE PASSENGER OXYGEN 

Tl Low PRESSURE REGULATED OXYGEN 

Gi OXYGEN RECHARGE FROM GROUND EQUIPMENT 


Figure 17-5; Oxygen Flow Schematic 
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Figures 17-6 and 17-7 depict oxygen duration for the crew 


oxygen system and the passenger oxygen system, 
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respectively. 
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Figure 17-7; Passenger Oxygen Duration 


DURATION—HOURS 


Figure 17-6; Crew Oxygen Duration 
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FERRY FUEL SYSTEM 
INTRODUCTION 


This section of the chapter will include a description of the 
ferry fuel system. Supplement 14 of the Supplementary 
Operating Data contains additional information concerning 
the ferry fuel system. Use of the ferry fuel system requires 
regulatory authority approval. 


GENERAL 


A ferry fuel system can be installed to supplement the main 
fuel system to provide additional fuel for a prolonged flight. 
Two basic installations are available from the aircraft 
manufacture with minor variations both depending on the 
type of floor fittings. 


The first system is a non-quick-disconnect installation 
requiring adaptation of the existing tank venting system to 
accommodate the ferry fuel system. The second system is 
a quick-disconnect installation that can be readily connected 
to the pre-installed ferry system couplings if incorporated in 
the existing tank venting system. A number of fuel drum 
installations are available to cover various ferry flight routes. 


Some ferry fuel systems were constructed for single use 
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only, such as delivery of a new aircraft across an ocean. 
The tubing used in these systems was not designed for, or 
intended to remain serviceable beyond the duration of the 
initial delivery flight. Great care should be taken to ensure 
that ferry systems designed for one time use are not later 
returned to service. 


When a ferry fuel system is installed each flight with the 
system in use must be authorized by the appropriate 
airworthiness authority or, if applicable, local regulatory 
authorities. 


DETAILED DESCRIPTION 


Ferry installations consist of 4 to 9 steel drums each with a 
fuel capacity of 45 Imperial gallons mounted in a wooden 
cradle. The cradles are bolted to the cabin floor rails with 
the drums in a horizontal position, retained by webbing 
straps attached to the floor rail tie down fittings. A common 
fuel line in the lower drum area is attached to each drum 
and runs along the right hand side collecting fuel from all 
the drums. 


The shutoff valves are located at each end of the common 
line to control the fuel flow from the drums to the number 1 
FWD and number 8 AFT fuel cell under the cabin floor. 
Transfer of fuel is as required by monitoring the fuel level in 
the main fuel tanks. When the main fuel tank quantity 
reading is low, opening the two manually operated shutoff 
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DETAILED DESCRIPTION (continued) 


valves will allow fuel from the drums to gravity flow into the 
forward and aft main fuel cell systems. 


The drums are vented through a common line attached to 
each drum from each end into the forward and aft fuel cell 
venting system. The drums are fueled through a single 
filler-neck assembly attached to drum 6 when 6 or more 
drums are installed (or drum 4 when 4 or 5 drums are 
installed). This design located the filler port near the right 
hand emergency escape hatch for convenience in refueling 
the system. The drums can be modified to provide filler 
bungs for individual drum fueling. 


Each drum has a usable capacity of 42 Imperial gallons (50 
U.S. gallons). The total contents of the ferry system can 
vary between 168 Imperial (202 U.S.) gallons (1310 Ibs) 
with 4 drums and 378 Imperial (454 U.S.) gallons (2948 Ibs) 
when the 9 drum configuration is installed. 


Figure 17-8 illustrates schematically the fuel flow and 
venting arrangements for both systems. 
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HUIOFF VALVE 2 2 2 2 2 2———S FUEL. DRUM VENI MANIFOLD FILLEH SHUTOFF VALVE 
—= a + la = 
Se yt ne LO: 
= = —— —_—— 


CELL CELL CELL CELL CELL CELL CELL CELL 
NO. 8 NO. 7 NO. 6 NO. 5 NO. 4 NO. 3 NO. 2 NO. 1 
i 


GRAVITY FEED LINE AFT MAIN TANK FORWARD MAIN TANK GRAVITY 
FEED LINE 


NON-QUICK-DISCONNECT INSTALLATION 


HUTOFF VALVE FUEL DRUM VENT MANIFOLD FILLER SHUTOFF VALVE 


i = b/ <= Lat == ae) 
Z ) ( ) ( i ) ( ' ) - ) i ) ( i } (: ) ( ° 
4 — <> = + a <3 
f 
CELL CELL CELL CELL CELL CELL CELL CELL 
NO. 8 NO. 7 NO. 6 NO.5 NO. 4 NO. 3 NO, 2 NO. 1 
t 
GRAVITY FEED LINE AFT MAIN TANK FORWARD MAIN TANK GRAVITY 
QUICK-DISCONNECT INSTALLATION FEEDLINE 


Figure 17-8; Ferry Fuel Installations 
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LIMITATIONS 4. If a JB Systems Air Conditioning Unit is installed it 
must be made inoperative in accordance with 


A great number of special limitations apply to use of the instructions given in the maintenance manual. 


ferry fuel system, particularly if permission is obtained to 
operate the aircraft above the certified maximum take-off 
weight. It is beyond the scope of this manual to list all the 
limitations. Operators considering flights which would 
require the use of the ferry fuel system are advised to refer 
to Supplement 14 of the Supplementary Operating Data, 
and to contact Viking and the local regulatory authority for 
the required permissions. The following is a partial list of 
limitations only. 


6. Each ferry flight must be authorized by the 
appropriate airworthiness authority (or authorities). 


he The ferry fuel system must be removed when the 
authorized ferry flight is completed. 


For series 100/200 aircraft the ferry flight operating 
limitations and procedures are shown in AEROC 6.1.G.7 
which should be complied with. The AEROC should be 
obtained from Viking before commencing a prolonged ferry 


AFM LIMITATIONS 
flight operation. 


Ferry flights with a ferry fuel system installed may be 
approved by Viking subject to the following conditions: 


‘A: Personnel aboard must be restricted to essential 
crew only. 


2. Smoking is prohibited in the flight compartment and 
cabin. 


3: Supplement 14 must be complied with. 
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EXTENDED RANGE FUEL TANKS - 
MARITIME PATROL CONFIGURATION 


GENERAL 


Permanently installed extended range fuel tanks for aircraft 
designed for maritime patrol work were available as a 
factory installed option. Supplements 35 and 36 of the 
Supplementary Operating Data provide more information 
about this configuration. 


Engineering Order 69077 details the structural modifications 
required for series 300 landplanes at 14,000 lb take-off 
weights. An AFM Supplement, entitled "Operation at Gross 
Weights Exceeding 12,500 Pounds up to 14,000 Pounds 
(Landplane-Wheels Only) forms part of the Engineering 
Order. 


A considerable number of limitations apply to operation of 
the aircraft above 12,500 Ibs. These include a restriction to 
non-revenue operations only, special approval from the 
local regulatory authority, and a requirement to supply 
Viking with an operations profile for evaluation to establish 
revised fatigue life limits for life limited components before 
the aircraft is placed in service above 12,500 lbs. 
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TOILET SYSTEM 
GENERAL 


A number of toilet options were available as factory 
installations for the aircraft. The most common was a 
chemical toilet installed in the rear baggage compartment. 


DETAILED DESCRIPTION 


A typical toilet installation consisted of a chemical toilet, a 
door installed between the passenger compartment and the 
rear baggage compartment, and a removable seat installed 
in the centre of row 7 to allow access to the door. 


A revised rear baggage compartment loading limitations 
placard is required when a toilet is installed. 


Beginning with aircraft S/N 456, a metal waste container 
was also provided in the toilet area. 
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QUESTIONS 4. Passenger oxygen masks: 
a. Are diluter demand type masks 
1. The crew oxygen system: b. Are always plugged in and ready for use 
C. Are disposable 
a. Is a continuous flow system d. Have built in pressure regulators 
b. Is a diluter demand system 
C Can supply oxygen to the passengers 
d. Incorporates two oxygen cylinders 5 Oxygen cylinders: 
2. The passenger oxygen system: a. Should be maintained above 25 psi to prevent 
; ; system contamination 
ae Can supply oxygen to the crew, if required b. Are painted green for identification 
b. Is a diluter demand system C. Are serviced to 1 800 psi 
c: Incorporates a pressure regulator for each d. All of the above 
passenger 
d. Is supplied by three oxygen cylinders 
3 Pressure gauges in the oxygen system: 


Read oxygen cylinder pressure 
Are direct reading instruments 
Read regulated oxygen pressure 
Both a and b 


ao 
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LEFT FORWARD FUSELAGE - VIEW ONE 
Lett Cockpit DOOP 2223 ain e pedae weeded Check / Unlocked 
Hydraulic Access Panel ........ Check Secure / No Leaks 
FWD Tank Filler Cap .................200000es Secure 
Figure 18-1; Left Forward Fuselage - View One 
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LEFT FORWARD FUSELAGE - VIEW TWO 


Pitot Heads and Static Vents ........... Covers Removed ae \, | 


Ram Air Intake 


Figure 18-2; Left Forward Fuselage - View Two 
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NOSE BAGGAGE COMPARTMENT 


Compartment Area ..............----. Properly Loaded 
POP ROG .2cnesceaeedeenuaass i es Secure Upon Closing 
ReaCOME sap ab atch eke kee as Me oe ake e eae d Check 
Figure 18-3; Nose Baggage Compartment 
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NOSE BAGGAGE COMPARTMENT DOOR 


Nose Baggage Compartment Door ............. Secured 


Figure 18-4; Nose Baggage Compartment Door 
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NC S45 aa sh ap ee aera has ae be ae die hare en aie 228 Check 
SHOCK OUUN 22k. aanngas eens ae nee ienctaneees Check 
Figure 18-5; Nosewheel - Side View 
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NOSEWHEEL - FORWARD VIEW 


Torque Link and Connecting Pin 


Taxi Light 


Figure 18-6; Nosewheel - Forward View 
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RIGHT FORWARD FUSELAGE 


Pitot Heads and Static Vents 
Right Cockpit Door .................. 

Hydraulic Access Panel .............. 

WING: SIMU 2. ace ne tenet aeena tan ek een aerated 
Right Emergency Exit ..............2252520500- 
Cabili WINGOWS: sn aeckecceecds des ee cenen renee 
Ant@nnaS ......0058505 eee ences 


Fuel Drains . 20... ee ee gee ee 


Figure 18-7; Right Forward Fuselage 
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UG aa ao oes cite be CS octe ie Bes ee Be ee ee eee Gem aks Check 
FONG) «20 <Geee eee ee dekeues dias ke Ceccaeeue se Check 
Figure 18-8; Right Main Gear 
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——e 
“SI 
To SERIES 100/200/300 


WS ete seeds Asst esace ches gos eg ate ee a ev ene Ele Check 
Brake Line ...............0-0000eeee Check / No Leaks 
Figure 18-9; Right Main Gear Wheel 
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RIGHT ENGINE - INNER VIEW 


Air Exit Ducts 


Cowling and All Exhaust Panels................. Secure 

Fire Extinguishing DISKS ..2.2¢..+22ceeeeeo een eee Check 

FUG! DIRINS: 2¢ ck nseedven eb ekededeoewesieuGwe ke Drain 
NOTE 


Boost pumps must be selected ON prior to draining fuel 
from the fuel drains located at the rear of each engine 
nacelle. 


Figure 18-10; Right Engine - Inner View 
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RIGHT INNER WING / RIGHT ENGINE - FRONT 


VIEW I.) 
Leading Edge Access Panel.................+--- Secure 
Wing and Flap Undersurface .................--. Check 
Propeller Blades and Spinner ................... Check 
PAM santas oe eae as oe ee eed Seat Check 
Figure 18-11; Right Inner Wing / Right Engine - Front View 
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RIGHT ENGINE - OUTER VIEW 


Alt EXitDUGs occe eee ocak tases deewceetotemane Check 
ExWaust SIUDS 25. feed couse tee che Geese eee es Check 
Cowling and All Access Panels ................. Secure 
Figure 18-12; Right Engine - Outer View 
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RIGHT OUTER WING - FRONT VIEW 


Leading Edge Access Panel........-.---.....++-- Secure 
Wing and Flap Undersurface .................---- Check 
Deicer Boot (if installed) ..................-.... Check 
Lancing LIGNK:: occas duseaenesad de nee eeaeadress Check 
Slall Strip anid FONCe: cf.6 neces oun beamed des kes Check 
Fuel Vent and Lightning Protection Tunnel ......... Check 
Navigation Light ........2--.2.2.2.eeeee ss > Check 
SOD LION asked eee ees oe hee ae ogee Check 
Figure 18-13; Right Outer Wing - Front View 
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RIGHT OUTER WING - AFT VIEW 


Static Wicks and Bonding Straps ................. Check 


Aileron and Geared Tab..................-20055 Check 


Figure 18-14; Right Outer Wing - Aft View 
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RIGHT AFT FUSELAGE - DOOR OPEN 
Door Area 


Door Latch 


Figure 18-15; Right Aft Fuselage - Door Open 
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RIGHT AFT FUSELAGE - DOOR CLOSED 


Right Rear Cabin Door ...........---- Check / Unlocked 


I 


Figure 18-16; Right Aft Fuselage - Door Closed 
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EMPENNAGE - RIGHT SIDE 


Right Deicing Boot (if installed).................. Check 
Right Vortex Generators ..............0--+-005- Check 
Pimbeading Bdge 22¢se4cc 5s Seeceeede cerca Check 
Right Horizontal Stabilizer Leading Edge .......... Check 
Elevator Flap Interconnect Tab .................. Check 
Static Wicks and Bonding Straps ................. Check 
Tail BUMpEr 2.0. 2c eee eee Qa Check 
RUGIGR 24 ov sede btdobdeeeeasiss baggie tees Check 
Rudder Trim Tab / Gear Tab ........ 3a. . We Check 
AntennaS ........---.@.... eee Se es Check 
Rotating Beacon ¢ Wie... Wee... .. Ree: Check 
Figure 18-17; Empennage - Right Side 
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EMPENNAGE - LEFT SIDE 


Left Deicing Boot (if installed) ................... Check 
Left Vortex Generators...............-.20-0--05. Check 
Pimleading BdQ@ .iviscevecertonecbendegeeerat Check 
Left Horizontal Stabilizer Leading Edge............ Check 
Blevaior. Tit TAD 2c. 356ueendstoes sbeodadseeras Check 
Static Wicks and Bonding Straps ................. Check 
Tail BUMper .. we ee eee Check 
FUGUE! 2422262846805 0084 2eielebeieeened 2 Check 
Rudder Trim Tab / Gear Tab ...................- Check 
AntennaS .........:.+2...:...g._ . .. S Check 
Rotating Beacon ..<.". 2 . Se. .... wae we... Check 
Figure 18-18; Empennage - Left Side 
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LEFT AFT FUSELAGE 
HUY SUN ods Heme ads Halak cece gieueten se As Required 


Rear Baggage Comp. and Shelf. . . Properly Loaded/Secure 


External Power Receptacle. .... Secure or GPU Connected 
Pel PUGl Gaps wae ke teu kh odwewe es oak ed Cees Secure 
Rear Left Cabin Door........... As Required for Loading 
AMSiail DOO accuses ences eee eked ekas au 3 As Required 
Figure 18-19; Left Aft Fuselage 
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LEFT AFT FUSELAGE 


Rear Left Cabin Door........ Closed/Locking Pins Secure 


Figure 18-20; Left Aft Fuselage 
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LEFT MAIN GEAR 


Perform exactly as per the right side. 
LEFT OUTER WING 


Perform exactly as per the right wing plus: 


Stall Warning Vanes. .............0-0-0-200 eee Check 
Aileron Ti Tab. oss svat eR bu eeRe asec eeece Check 
LEFT ENGINE 


Perform exactly as per the right engine. 
LEFT INNER WING 


Perform exactly as per the right inner wing. 


LEFT FUSELAGE 


Perform exactly as per the right fuselage. 


Figure 18-21; Left Outer Wing 
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CABIN INTERIOR NOTES 
Fire Extinguisher(s) ............... Charged and Secure 
FIPSLAIO Kit 2325. 2.22e8kseneeeeeees Sealed and Secure 
Emergency Exits.............. Unobstructed and Secure 
Cabin FUIISMINGS o.:30cesceeees cess tease eset Check 
Passenger Safety Briefing Cards ................ Check 
Rear Left Cabin DOOM. 222 cccanvee eehestesaceeds Secure 
NIGHT FLIGHTS 
All interior lightSs.<¢2 222205 cee<8 e+ege es ter Check 
All Exterior Lights.................+.. 3a... 5B Check 
Flashlights ............---. <a eee. - - - Check 
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Preamble (Cont'd) 


All equipment installed on an aircraft in compliance with the Airworthiness Standards and the 
Operating Rules must be operative. However, CAR 605.07 permits the publication of a 
Minimum Equipment List (MEL) where compliance with certain equipment requirements is not 
necessary in the interests of safety under all operating conditions. Experience has shown that 
with the various levels of redundancy designed into aircraft, operation of every system or 
installed component may not be necessary when the remaining operative equipment can 
provide the required level of safety. 


A Master Minimum Equipment List (MMEL) is developed by Transport Canada, with 
participation by the aviation industry, to improve aircraft utilization and thereby provide more 
convenient and economic air transportation for the public. The approved MMEL includes those 
items of equipment related to airworthiness and operating regulations and other items of 
equipment Transport Canada finds may be inoperative and yet maintain the required level of 
safety by applying appropriate conditions and limitations; it does not contain obviously required 
items such as wings, flaps, and rudders. The MMEL is the basis for development of individual 
operator MELs which take into consideration the operator's particular aircraft equipment 
configuration and operational conditions. Operator MELs, for administrative control, may include 
items not contained in the MMEL; however, relief for administrative control items must be 
approved. An operator's MEL may differ in format from the MMEL, but cannot be less restrictive 
than the MMEL. The individual operator's MEL, when approved, permits operation of the aircraft 
with inoperative equipment. 


Equipment not required by the operation being conducted and equipment in excess of the 
requirements are included in the MEL with appropriate conditions and limitations. The MEL must 
not deviate from the Aircraft Flight Manual Limitations, Emergency Procedures or Airworthiness 
Directives. It is important to remember that all equipment related to the airworthiness and the 
operating regulations of the aircraft not listed on the MMEL must be operative. 


Suitable conditions and limitations in the form of placards, maintenance procedures, crew 


operating procedures and other restrictions as necessary are specified in the MEL to ensure 
that the required level of safety is maintained. 


FOR TRAINING PURPOSES ONLY 


The MEL is intended to permit operation with inoperative items of equipment for a period of time 
until repairs can be accomplished. It is important that repairs be accomplished at the earliest 
opportunity. In order to maintain the required level of safety and reliability the MMEL 
establishes limitations on the duration of and conditions for operation with inoperative 
equipment. When an item of equipment is discovered to be inoperative, it is reported by making 
an entry in the Aircraft Maintenance Record/Journey Logbook. The item is then either repaired 
or deferred as per the MEL. Alternatively, the aircraft must be in compliance with CAR sections 
605.08 (2) or 605.09 (2) which specify the requirements for operating an aircraft subject to the 
conditions of a flight permit and the subordinate position of a MEL with regard to an 
Airworthiness Directive (AD) for the same item. MEL conditions and limitations, do not relieve 
the operator from determining that the aircraft is in a safe condition for operation with items of 
equipment inoperative [see CAR 605.08 (1)]. 


Operators are responsible for exercising the necessary operational control to ensure that the 
required level of safety is maintained. When operating with multiple inoperative items the 
interrelationships between those items and the effect on aircraft operation and crew workload 
must be considered. 


Operators are to establish a controlled and sound repair program including the parts, personnel, 
facilities, procedures, and schedules to ensure timely repair. 


WHEN USING THE MEL, COMPLIANCE WITH THE STATED INTENT OF THE PREAMBLE, 
DEFINITIONS, AND THE CONDITIONS AND LIMITATIONS SPECIFIED IN THE MEL |S 
REQUIRED. 
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1. System Definitions. 


System numbers are based on the Air Transport Association (ATA) Specification Number 100 and 
items are numbered sequentially. 


a. "Item" (Column 1) means the equipment, system, component, or function listed in the 
"Item" column. 


b. "Number Installed” (Column 2) is the number (quantity) of items normally installed in the 
aircraft. This number represents the aircraft configuration considered in developing this 
MMEL. Should the number be a variable (e.g., passenger cabin items) a number is not 
required. 


NOTE: Where the MMEL shows a variable number installed, the MEL must reflect 
the actual number installed or an alternate means of configuration control must be 
approved. 


c. "Number Required for Dispatch" (Column 3) is the minimum number (quantity) of items 
required for operation provided the conditions specified in Column 4 are met. 


NOTE: Where the MMEL shows a variable number required for dispatch, the MEL 
must reflect the actual number required for dispatch or an alternate approved means 
of configuration control. 


d. "Remarks or Exceptions" (Column 4) in this column includes a statement either 
prohibiting or permitting operation with a specific number of items inoperative, provisos 
(conditions and limitations) for such operation, and appropriate notes. 


e. Avertical bar (change bar) in the margin indicates a change, addition or deletion in the 
adjacent text for the current revision of that page only. The change bar is dropped at the 
next revision of that page. 


2. “Airplane/Rotorcraft Flight Manual" (AFM/RFM) is the document required for type approval and 
the approved AFM/RFM for the specific aircraft is listed on the applicable Type Approval Data 
Sheet. 


3. "As required by regulations", means that the listed item is subject to certain provisions 
(restrictive or permissive) as expressed in the appropriate Regulations. The items specified by 
these requirements must be operative. When the listed item is not required by the regulations it may 
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4. 


10. 


11. 


Each inoperative item must be placarded to inform and remind the crewmembers and 
maintenance personnel of the equipment condition. 


NOTE: To the extent practical, placards should be located adjacent to the control or 
indicator for the item affected; however, unless otherwise specified, placard wording 
and location will be determined by the operator. 
"." symbol in Column 2 and/or Column 3 indicates a variable number (quantity) of the item 
installed. 


NOTE: Where the MMEL shows a variable number installed, the MEL must reflect 
the actual number installed or an approved alternate means of configuration control. 


"Deleted" in the remarks column after a sequence item indicates that the item was previously 
listed but is now required to be operative if installed in the aircraft. 


"Flight Day" means a 24 hour period (from midnight to midnight) either Universal Coordinated 
Time (UCT) or local time, as established by the operator, during which at least one flight is 
initiated for the affected aircraft. 


"Icing Conditions" means an atmospheric environment that may cause ice to form on the aircraft 
or in the engine(s). 


Alphabetical symbol in Column 4 indicates a proviso (condition or limitation) that must be 
complied with for operation with the listed item inoperative. 


“Inoperative" means a system and/or component malfunction to the extent that it does not 
accomplish its intended purpose and/or is not consistently functioning normally within its 
approved operating limit(s) or tolerance(s). 


"Notes:" in Column 4 provides additional information for crewmember or maintenance 
consideration. Notes are used to identify applicable material which is intended to assist with 
compliance but does not relieve the operator of the responsibility for compliance with all 
applicable requirements. Notes are not a part of the provisos. 


Inoperative components of an inoperative system: Inoperative items which are components of a 
system which is inoperative are usually considered components directly associated with and 
having no other function than to support that system. (Warning/caution systems associated with 


be inoperative for the time specified by the repair category. the inoperative system must be operative unless relief is specifically authorized per the MMEL). 
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13. 


14. 


15. 


16. 


Vis 


18. 


19. 


"(M)" symbol indicates a requirement for a specific maintenance procedure which must be 
accomplished prior to operation with the listed item inoperative. Normally these procedures are 
accomplished by maintenance personnel; however, other personnel may be qualified and 
authorized to perform certain functions. Procedures requiring specialized knowledge or skill, or 
requiring the use of tools or test equipment should be accomplished by maintenance personnel. 
The satisfactory accomplishment of all maintenance procedures, regardless of who performs 
them, is the responsibility of the operator. Appropriate procedures are required to be published 
as part of the operator's manual or MEL. 


"(©)" symbol indicates a requirement for a specific operations procedure which must be 
accomplished in planning for and/or operating with the listed item inoperative. Normally these 
procedures are accomplished by the flight crew; however, other personnel may be qualified and 
authorized to perform certain functions. The satisfactory accomplishment of all procedures, 
regardless of who performs them, is the responsibility of the operator. Appropriate procedures 
are required to be published as a part of the operator's manual or MEL. 


NOTE: The (M) and (O) symbols are required in the operator's MEL unless otherwise 
authorized by Transport Canada. 


"Deactivated" and "Secured" means that the specified component must be put into an 
acceptable condition for safe flight. An acceptable method of securing or deactivating will be 
established by the operator. 


“Visual Flight Rules" (VFR) is as defined in the appropriate CARs. This precludes a pilot from 
filing an Instrument Flight Rules (IFR) flight plan. 


"Visual Meteorological Conditions" (/MC) means the atmospheric environment is such that 
would allow a flight to proceed under the visual flight rules applicable to the flight. This does not 
preclude operating under Instrument Flight Rules. 


"Visible Moisture" means an atmospheric environment containing water in any form that can be 
seen in natural or artificial light; for example, clouds, fog, rain, sleet, hail, or snow. 


“Passenger Convenience Items" means those items related to passenger convenience, comfort 
or entertainment such as, but not limited to, galley equipment, movie equipment, stereo 
equipment, overhead reading lamps, etc. 
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20. Repair Intervals: All users of an MEL must effect repairs or inoperative systems or components, 


21. 


22. 


deferred in accordance with the MEL, at or prior to the repair times established by the following 
letter designators: 


"Category A" Items in this category shall be repaired within the time interval specified in the 
“Remarks or Exceptions" column of the operator's approved MEL. Whenever the proviso in the 
“Remarks or Exceptions" column of the MMEL| states cycles or flight time, the time interval 
begins with the next flight. Whenever the time interval is listed as flight days, the time interval 
begins on the flight day following the day of discovery. 


"Category B" Items in this category shall be repaired within three (3) consecutive calendar days, 
excluding the day of discovery. For example, if it were discovered at 10 a.m. on January 26th, 
the three-day interval would begin at midnight the 26th and end at midnight the 29th. 


“Category C”. Items in this category shall be repaired within ten (10) consecutive calendar days 
excluding the day of discovery. For example, if it were recorded at 10 a.m. on January 26th, the 
10-day interval would begin at midnight the 26th and end at midnight February 5th. 


“Category D”. Items in this category shall be repaired within one hundred and twenty (120) 
consecutive calendar days excluding the day of discovery. 


The letter designators are inserted adjacent to Column 2. 


Engine Indicating Crew Alerting System (EICAS), Electronic Centralized Aircraft Monitoring 
System (ECAM) or similar systems that provide electronic messages refer to a system capable 
of providing different priority levels of systems information messages (e.g., Warning, Caution, 
Advisory Status and Maintenance). Any airplane discrepancy message that affects 
dispatchability will normally be at status message level (e.g., Advisory Status) or higher. 


“Administrative control item" means an item listed by the operator in the MEL for tracking and 
informational purposes. It may be added to an operator's MEL provided no relief is granted, or 
provided conditions and limitations are contained in an approved document (i.e. Structural 
Repair Manual, airworthiness directive, etc.). If relief other than that granted by an approved 
document is sought for an administrative control item, a request must be submitted to Transport 
Canada. If the request results in review and approval, the item becomes an MMEL item rather 
than an administrative control item. 


y 
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- Sequence 3. Number Required for Dispatch 

Notes and Definitions (Cont’d) Numbers 4. Remarks or Exceptions 
23."***" symbol in Column 1 indicates an item which is not required by regulation but which may 21 AIR CONDITIONING 

have been installed on some models of aircraft covered by this MMEL. This item may be 

included on the operator's MEL after the approving office has determined that the item has been 1. Air Conditioning System D - i) 

installed on one or more of the operator's aircraft. The symbol, however, shall not be carried pas 

forward into the operator's MEL. It should be noted that neither this policy nor the use of this 2 Ventilation Fan c 1 0 

symbol provide authority to install or remove an item from an aircraft. The "***" symbol may be 

considered equivalent to the term "if installed". 3. Flight Compartment Fans c 2 ie) 
24. "Excess Items" means those items that have been installed that are in excess of that required 4 Individual Cabin Louvres D = 0 

by regulations. a 

5 Automatic Temperature c 1 0 Provided manual temperature control is 
Control operative. 
6 Manual Temperature Control C 1 ie] Provided automatic temperature control is 
operative. 


7 Avionics Cooling Fan (CSI) Cc 1 0 |(M) Provided: 

seid a) the avionics installation does not 
require avionics cooling fan 
operation, and 

b) the circuit breaker is secured in the 
open (off) position. 
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Aircraft: Revision No. 06 Page: 
DE HAVILLAND DHG-6, SERIES 100, 200 & 300 Date: Dec. 05, 1997 22-1 of 1 
System & 1. 72. Number Installed 
Sequence 3. Number Required for Dispatch 
Numbers 4. Remarks or Exceptions 
22 AUTO FLIGHT 

1 Autopilot Cc - Oo |™) Provided: 


secured. 


require its use. 


a) the controls are confirmed free, and 
b) the system is deactivated and 


Provided routine procedures do not 
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System & 1. 2: Number Installed 
Sequence 3. Number Required for Dispatch 
Numbers 4. Remarks or Exceptions 
23 COMMUNICATIONS 
1 Communications Systems D - - Any in excess of those required by 
(VHF, HF, UHF) regulation and not powered by a standby 
or emergency bus may be inoperative. 
2 Passenger Address System B 1 0 |(O) May be inoperative provided: 
a) alternate procedures are established 
b) required safety briefings are given to 
passengers using a means that will 
and used, and ensure the briefings 
are audible to each passenger. 
All cargo operation. D 1 0 

3 Static Discharge Wicks Cc - - One may be missing from the rudder and 
one from the right elevator. 

4 Cockpit Speakers D - 0 May be inoperative provided headsets are 

ae installed and used by each person on 
flight deck duty. 

5 Headsets and Microphones D - - Only those in excess of those required for 
each flight deck crew member may be 
inoperative. 

6 Pre-recorded Passenger D - 0 |() Provided alternate procedures are 

Announcement System established and used. 
All cargo operation. D 1 0 

7 Audio Selector Panels D 2 - Co-pilot's panel may be inoperative for 
single pilot operation provided the pilot's 
use of all avionics equipment is not 
affected. 

8 Cockpit Voice Recorder A 1 0 

(CVR) 
If CVR and FDR required by Provided: 
regulations. 
a) the Flight Data Recorder is 
operative, and 
b) repairs are made within three flight 
days. 
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Master Minimum Equipment List 


Aircraft: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 


Revision No. 07 Page: 
Date: Sep. 18, 1998 


23-2 of 2 


1. 2. 


Number Installed 


3. 


23 COMMUNICATIONS 


8 Cockpit Voice Recorder 
(CVR) (cont'd) 
If only CVR required by A 1 
regulations. 


If CVR not required by D - 
regulations. 


Number Required for Dispatch 


4. Remarks or Exceptions 


Provided repairs are made within three flight 
days. 
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DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Sep. 18, 1998 24-1 of 1 
System & 1. 2. Number Installed 
Sequence oh Number Required for Dispatch 
Numbers 4. Remarks or Exceptions 
24 ELECTRICAL POWER 
1 L GENERATOR andR B 2 1 |() Provided the corresponding loadmeter 
GENERATOR Caution operates normally. 
Lights 
2 AC. Inverters B 2 1 One may be inoperative for day VMC. 
B 2 1 | (M) One may be inoperative for day or night 
provided flight instruments do not require 
A.C. power. 
3 AC. Inverter 400 Cycle B 1 0 May be inoperative for day VMC. 
Caution Light 
Series 300 S only. B 2 1 
B 2 0 Both may be inoperative for day VMC. 
4 Battery Temperature Monitor B 1 1 |(O) Either the warning light or the temperature 
and Warning System (Ni- indicator must operate normally. 
Cad battery) 
5 Auxiliary Battery B - Oo |(M) Provided it is disconnected from the 
electrical system. 
6 Auxiliary Power Source for B - ie} 
Gyroscopic Pitch and Bank 
Indicator 
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Aircraft: Revision No. 06 Page: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Dec. 05, 1997 25-1 of 1 
System & ne 2. Number Installed 
Sequence 3. Number Required for Dispatch 
Numbers 4. Remarks or Exceptions 
25 EQUIPMENT/ FURNISHINGS 
1 Flight Deck Shoulder 2 - Must be serviceable for each flight deck 
Harness crewmember. 
2 Passenger Seats D - Oo 1M) The seat back may be inoperative secured 
in the upright position. 
D - Oo |(M) The seat back may be inoperative in other 
than the upright position provided: 
a) it does not block or restrict access to 
an emergency exit, and 
b) the seat is not used, and is blocked 
and placarded "DO NOT OCCUPY". 
NOTE: 
A seat with an inoperative safety belt is 
considered inoperative. 
3 Approved Flotation D - - As required by regulations. 
Equipment 
4 ELT D 1 0 As required by regulations. 
5 Passenger Convenience N/A - 0 Passenger convenience items, as 
“* Item(s) expressed in the MMEL, are those related 
to passenger convenience, comfort or 
entertainment such as but not limited to, 
galley equipment, movie equipment, ash 
trays, stereo equipment, overhead reading 
lamps, etc.ltems addressed elsewhere in 
this document shall not be included. (M) 
and (©) procedures may be required and 
included in the air carrier's appropriate 
document. 
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DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Sep. 18, 1998 26-1 of 1 
System & 1. 2. Number Installed 
Sequence 3. Number Required for Dispatch 
Numbers 4. Remarks or Exceptions 
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26 FIRE PROTECTION 


1 Portable Fire Extinguishers D - 


2 Engine Fire Extinguisher c 4 (M) One or more may be missing provided fire 
Pressure/ Thermal bottles are checked for proper charge 
Indicators once each flight day. 

3 Engine Fire Warning Bell c 1 (O) May be inoperative provided both fire 


Any in excess of those required by 
regulations may be inoperative or missing 
provided: 

a) _ the inoperative fire extinguisher is 
tagged inoperative, removed from 
the installed location and placed out 
of sight so it cannot be mistaken for 
a functional unit, and 

b) required distribution is maintained. 


warning lights are operative. 
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Master Minimum Equipment List Master Minimum Equipment List 
Aircraft: Revision No. 10 Page: Aircraft: Revision No. 08 Page: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Jun. 14, 2002 27-1 of 1 DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Dec. 12, 2000 28-1 of 2 
System & f\: 2. Number Installed System & s 2: Number Installed 
Sequence 3. Number Required for Dispatch Sequence 3. Number Required for Dispatch 
Numbers 4, Remarks or Exceptions Numbers 4. Remarks or Exceptions 
27 FLIGHT CONTROLS 28 FUEL 
1 Aileron Trim Tab Indicator c 1 0 |(©) Provided the aileron trim tab is visually 1 Fuel Boost Pumps c 4 2 |(M) — One pump in each tank may be 
checked for full and free movement, and is inoperative provided: 
confirmed neutral prior to each flight. a) the associated circuit breaker is 
pulled, 
2 Aileron Trim Control Cc 1 0 |(M) Provided: b) _ flight is restricted to 10000 feet or 
a) the aileron trim tab is confirmed below, and 
neutral prior to each flight; and, 
b) _ the aileron trim circuit breaker is NOTE: 
pulled. Four pumps required when operating with 
100 percent aviation gasoline. 
3 Rudder Trim Tab Indicator c 4 0 |(O) Provided the rudder trim tab is visually 
checked for full and free movement, and is 2 Fuel BOOST PUMP 1 or 2 c 4 3 | (M) Provided corresponding fuel boost pump 
confirmed neutral prior to each flight. AFT PRESS and FWD is operative. 
PRESS Caution lights 
4 Stall Warning Light Cc 4 0 |(O) May be inoperative provided a stall 
warning horn is installed and operative. 3 Fuel Quantity Gauges 


(FWD and AFT) c | 2 1 |(M)(O) Provided: 


a) the fuel quantity on board is 
determined by other approved 
means prior to each flight, 


b) both fuel flow indicators are 
operative, and 


c) the AFT FUEL LOW LEVEL and 
FVVD FUEL LOW LEVEL caution 
lights are operative. 


Auxiliary (Wing) Tank c - 0 |(O) One or both may be inoperative provided 
“* Gauges the tanks are verified empty. 
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international 
TRANSPORT CANADA TRANSPORT CANADA 
Master Minimum Equipment List Master Minimum Equipment List 
Aircraft: Revision No. 04 Page: Aircraft: Revision No. 02 Page: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Feb. 16, 1995 28-2 of 2 DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Jul. 28, 1993 29-1 of 1 
System & 1. 2: Number Installed System & 1. 2. Number Installed 
Sequence 3. Number Required for Dispatch Sequence 35 Number Required for Dispatch 
Numbers 4. Remarks or Exceptions Numbers 4. Remarks or Exceptions 
28 FUEL 29 HYDRAULIC POWER 


4 FUEL LOWLEVEL Caution c 2 Provided the associated fuel quantity 1 Main Hydraulic System c 1 oO |(M) Provided the Brake System Pressure 
Lights gauge operates normally. Pressure Indicator Indicator operates normally. 
5 Fuel Control Sensor Tube c 4 Oo |(™M) One or more may be inoperative provided: 
Heaters 
a) the corresponding circuit breaker is 
pulled; and, 
b) _ the aircraft is not operated at an OAT 
below 0 degrees C. 
6 Fuel Flow Indicators B 2 1 |(O) May be inoperative provided: 
a) all other engine indicators operate 
normally; and, 
b) the fuel quantity indicators operate 
normally. 
7 Auxiliary Fuel (Wing Tanks) D - Oo 1M) May be inoperative provided the auxiliary 
System fuel system is deactivated. 


tee 
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TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


TRANSPORT CANADA TRANSPORT CANADA 
Master Minimum Equipment List Master Minimum Equipment List 
Aircraft: Revision No. 09 Page: Aircraft: Revision No. 07 Page: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Apr. 02, 2002 30-1 of 3 DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Sep. 18, 1998 30-2 of 3 
System & 1. 2. Number Installed System & 1. 2. Number Installed 
Sequence 3. Number Required for Dispatch Sequence 3. Number Required for Dispatch 
Numbers 4. Remarks or Exceptions Numbers 4. Remarks or Exceptions 
30 ICE AND RAIN PROTECTION 30 ICE AND RAIN PROTECTION 
1 Surface Deicing Systems c 4 0 Provided flight is not conducted in known 4 Propeller Deicing Systems c 2 0 One or both may be inoperative provided 
(Wing and Horizontal or forecast icing conditions. flight is not conducted in known or forecast 
Stabilizer) icing conditions. 
2 Intake Deflectors 5 Windshield Anti-ice c - 0 One or both may be inoperative provided 
“* Systems flight is not conducted in known or forecast 
1) extended c 2 0 One or both may be inoperative provided: icing conditions. 
a) _ the inoperative deflector(s) is 
confirmed in the extended position; 6 Windshield Wipers c - 0 One or both may be inoperative provided 
and, fas flight is not conducted in precipitation 
within five nautical miles of the airport of 
b) operations are conducted in take-off or intended landing. 
accordance with the AFM. 
Modes c 2 ‘| The fast or slow mode may be inoperative. 
2) retracted Cc 2 ie) One or both may be inoperative provided 
flight is not conducted in known or forecast 7 Pitot Heaters B 2 4 One may be inoperative for day VMC flight 
icing conditions or an environment of sand provided: 
or dust. 
a) there is no visible moisture; and, 
3 Intake Deflector Indicators c 2 0 10) One or both may be inoperative provided: 
b) flight is not conducted in known or 
a) the associated deflector operates forecast icing conditions. 
normally; 


b) proper deflector position is confirmed 
prior to each flight; and, 


c) deflector actuation is confirmed on 
the torque indicator. 
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TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


TRANSPORT CANADA TRANSPORT CANADA 
Master Minimum Equipment List Master Minimum Equipment List 
Aircraft: Revision No. 11 Page: Aircraft: Revision No. 06 Page: 
DE HAVILLAND DHC-6, SERIES 100, 200& 300 | Date: Dec. 23, 2002 30-3 of 3 DE HAVILLAND DHG-6, SERIES 100, 200 & 300 __| Date: Dec. 05, 1997 31-1 of 1 
System & 1. 2. Number Installed System & 1. 2 Number Installed 
Sequence 3. Number Required for Dispatch Sequence 3. Number Required for Dispatch 
Numbers 4. Remarks or Exceptions Numbers 4. Remarks or Exceptions 
30 ICE AND RAIN PROTECTION 31 INDICATING/RECORDING 
SYSTEMS 
8 Automatic Surface Deicing c 1 0 Provided the manual function is confirmed 
“* System Function (SOO 6004) operative prior to each flight. 1 Clock with sweep second (3 1 - |(Q) As required by regulations. 
hand or electric digital clock 
9 Stabilizer Deicing B - ie} One or both may be inoperative provided 
*** Pressure Indicator Lights flight is not conducted in known or forecast 2 Flight Hour Recorder (e 2 0 |O) 
icing conditions. etal 
10 Stall Warning Heater c 1 ie) Provided flight is not conducted in known 3 Engine Hour Recorder (24 = 0 |(0) 
or forecast icing conditions. we 
D 1 ie} May be inoperative for extensive periods 4 Flight Data Recorder D e 0) As required by regulations. 
of day VFR operations provided flight is “** (FDR) 
not conducted in known or forecast icing 
conditions. 
11 Engine Inlet Deicing c - 0 One or both may be inoperative provided: 
** Boots 


a) flight is not conducted in known or 
forecast icing conditions; and, 


b) the associated intake deflector is 
operative. 
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TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


TRANSPORT CANADA TRANSPORT CANADA 
Master Minimum Equipment List Master Minimum Equipment List 
Aircraft: Revision No. 02 Page: Aircraft: Revision No. 05 Page: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Jul. 28, 1993 32-1 of 1 DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Mar. 17, 1995 33-1 of 3 
System & 1. 2. Number Installed System & 1. 2. Number Installed 
Sequence 3. Number Required for Dispatch Sequence 3. Number Required for Dispatch 
Numbers 4. Remarks or Exceptions Numbers 4. Remarks or Exceptions 
32 LANDING GEAR 33 LIGHTS 
1 Brake Systems Pressure c 1 Oo 1(™) Provided the main hydraulic system 1 Cockpit and Instrument Light C - - Individual lights may be inoperative 
Indicator pressure indicator and the brake Systems provided the remaining lights are: 
accumulator pressure indicator are 
operative. a) sufficient to clearly illuminate all 
instruments and switches; 
2 Parking Brake B 1 0 |(°) Provided the normal braking system is 
Operative. b) positioned so that direct rays are 
shielded from flight crew member's 
eyes; and, 


c) of controllable intensity, unless it is 
proven that this feature is 
unnecessary. 


2 Cabin Lights c - - Individual lights may be inoperative 
provided: 


a) the adjacent light is operative; 


b) inoperative lights do not exceed 50 
percent of the total number installed; 
and, 


c) there is sufficient lighting for crew 
members to perform their required 
duties. 
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** (SOO 6006) 


4 Landing Lights c 2 ie} 


5S Taxi Light c 1 0 


6 Position Lights c 3 0 


Aircraft: Revision No. 11 Page: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Dec. 23, 2002 33-2 of 3 
System & 1. 2. Number Installed 
Sequence a: Number Required for Dispatch 
Numbers 4. Remarks or Exceptions 
33 LIGHTS 
3 > Wing Inspection Lights c 2 0 May be inoperative for daylight operations. 


SINGLE PILOT OPERATION 


1 Left light required for night flight in known 
or forecast icing conditions. 


TWO PILOT OPERATION 


May be inoperative provided a portable 
lamp/light of adequate capacity for wing 
and or control surface inspection is 
available for night operations in icing 
conditions. 


One or both may be inoperative for 
daylight operations. 


1 One may be inoperative for night 
operations provided the taxi light operates 
normally. 


One or more may be inoperative for 
daylight operations. 


Aircraft: Revision No. 11 Page: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Dec. 23, 2002 33-3 of 3 
System & 1. 2. Number Installed 

Sequence 3. Number Required for Dispatch 

Numbers 4. Remarks or Exceptions 

33 LIGHTS 

7 Anti-Collision Beacon Light c 1 0 May be inoperative for day light 
System operations. 

c 1 0 May be inoperative for night operations 
provided the strobe light system operates 
normally. 

NOTE: 

In both cases adequate precautions must 
be taken to clear the area prior to engine 
start and while engines running. 

8 Strobe Lights (CSI) Cc 2 0 

9 Cabin Emergency Lighting c 1 1 Individual light bulbs may be inoperative 

““ System (SOO 6034, 6098, provided compliance is shown with 
6179) minimum acceptable lighting levels 

specified in certification documents. 
NOTE: 

Not required for all cargo operations 
provided the flight deck crew are the only 
occupants of the aircraft. 

10 Passenger Notice "No c 1 0 May be inoperative provided procedures 
Smoking/Fasten Seat Belt" are established and used to alert cabin 
System crew and notify passengers when seat 

belts should be fastened and smoking 
prohibited. 

NOTE: 

Not required for all cargo operations 
provided the flight deck crew are the only 
occupants of the aircraft. 
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Aircraft: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 


Revision No. 06 
Date: Dec. 05, 1997 


Page: 
34-1 of 4 


System & 1. 2% 


Number Installed 


Sequence 3. 
Numbers 


34 NAVIGATION 


1 Nonstabilized Magnetic B 1 
(Standby) Compass 


Number Required for Dispatch 


4. Remarks or Exceptions 


ie} Provided any combination of three gyro or 
INS (IRU) stabilized compass systems are 
operative. 


0 Provided: 


a) any combination of two gyro or INS 
(IRU) stabilized compass systems 
are operative, and 


b) aircraft is operated: 


(1) with dual independent navigation 
capability, and 


(2) under positive radar control by 
ATC during the enroute flight 
phase, or one of the navigation 
systems is a TSO'd GPS which 
provides track information. 


0 May be inoperative for flights that are 
entirely within areas of magnetic 
unreliability provided at least two stabilized 
directional gyro systems are installed, 
operative and used in conjunction with 
approved free gyro navigation techniques. 


TRANSPORT CANADA 
Master Minimum Equipment List 
Aircraft: Revision No. 06 Page: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Dec. 05, 1997 34-2 of 4 
System & 1. 2. Number Installed 
Sequence 3. Number Required for Dispatch 
Numbers 4. Remarks or Exceptions 
34 NAVIGATION 
2  Gyroscopic Rate of Turn/Slip C 2 4 The co-pilot's may be inoperative. 
Skid Indicator 
Cc 2 ie} May be inoperative for day VFR 
operations. 
D Z 0 May be inoperative for extensive periods 
of: 
a) day, VFR float operations, or 
b) day, VFR operations north/south of 
55 degrees north/south latitude. 
3 Vertical Speed Indicators c 2 1 For single pilot operations the pilot flying 
side VSI must be operative. 
c Z 0 Both may be inoperative for day VFR. 
4 Transponder Altitude D - - As required by regulations. 
Reporting 
5 Flight Director c - 0 Provided: 
a) approach minimums are not 
dependent on its use, and 
b) | command bars remain out of view. 
6 Marker Beacon System D - ie} Provided approach minimums are not 
dependent on its use. 
7 Radio Altimeter c - ie} Provided approach minimums or operating 
procedures are not dependent on its use. 
8 Weather Radar/ D - 0 As required by regulations. 
Thunderstorm Detection 
Equipment 
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Aircraft: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 


Revision No. 06 Page: 
Date: Dec. 05, 1997 34-3 of 4 


System & ‘1. 2. 
Sequence 
Numbers 


34 NAVIGATION 
9 Navigation Equipment 


VOR/ILS c - 


(Loran, RNAV Omega/VLF, D - 
INS, Doppler) 


10 DME Cc - 


11 RMI c - 


12 ADF c q 


Number Installed 


3. 


Number Required for Dispatch 


4. Remarks or Exceptions 


- Any in excess of those required by 
regulations and not powered by an 
emergency or standby electrical bus may 
be inoperative. 


ie} May be inoperative for extensive periods 

of: 

a) day, VFR float operations, or 

b) day VFR operations north/south of 
55 degrees north/south latitude. 


- As required by regulations. 


- As required by regulations. 


ie} May be inoperative for extensive periods 

of: 

a) day, VFR float operations, or 

b) day VFR operations north/south of 
55 degrees north/south latitude. 


ie} May be inoperative for extensive periods 

of: 

a) day, VFR float operations, or 

b) day VFR operations north/south of 
55 degrees north/south latitude. 


- As required by regulations. 
0 May be inoperative for extensive periods 
a) day, VFR float operations, or 


b) day VFR operations north/south of 
55 degrees north/south latitude. 


TRANSPORT CANADA 
Master Minimum Equipment List 
Aircraft: Revision No.06 Page: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Dec. 05, 1997 34-4 of 4 
System & 1. 2. Number Installed 
Sequence ah Number Required for Dispatch 
Numbers 4, Remarks or Exceptions 
34 NAVIGATION 
13 Altitude Alert/Preselect c - (O) 
14 True Airspeed System c - Provided: 
a) all affected equipment is listed in this 
column of the operator's MEL; 
b) dispatch deviations for affected 
equipment are observed; and, 
c) where appropriate, alternate 
procedures are established and 
used. 
15 Altimeters, Barometric c 2 For single pilot operations may be 
Pressure Adjustable inoperative on right side for VFR provided 
a functioning pneumatic altimeter, 
adjustable for barometric pressure, is 
installed and available to the pilot. 
16 Airspeed Indicators c 2 For single pilot operations may be 


17 Gyroscopic Pitch and Bank c 2 
Indicators 


18 Gyroscopic Directional c 2 
Compass Systems 


19 VHF Direction Finder D 1 
20 GPS Cc - 
D = 


inoperative on right side for VFR provided 
a functioning pneumatic indicator is 
installed and available to the pilot. 


For single pilot operations may be 
inoperative on right side for VFR provided 
two independent power sources are 
available to drive the left side instrument. 


For single pilot operations may be 
inoperative on right side for two 
independent power sources are available 
to drive the left side system. 


May be inoperative provided alternate 
procedures are established and used. 


May be inoperative provided routine 
procedures do not require its use. 
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international 
TRANSPORT CANADA TRANSPORT CANADA 
Master Minimum Equipment List Master Minimum Equipment List 
Aircraft: Revision No. 04 Page: Aircraft: Revision No. 07 Page: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Feb. 16, 1995 35-1 of 1 DE HAVILLAND DHGC-6, SERIES 100, 200 & 300 Date: Sept. 18, 1998 36-1 of 1 
System & ile 2. Number Installed System & 1. 2. Number Installed 
Sequence 3. Number Required for Dispatch Sequence 3: Number Required for Dispatch 
Numbers 4. Remarks or Exceptions Numbers 4. Remarks or Exceptions 
35 OXYGEN 36 PNEUMATIC 
1 Oxygen System (Passenger) C - - As required by regulations. 1 Engine Bleed Air Sources Cc 2 Oo |(M) One or both may be inoperative provided: 


a) the corresponding bleed valves are 
confirmed closed, 

b) _ the flight is not conducted in known 
or forecast icing conditions, 

c) the autopilot is not used, and 

d) flight instrument operation does 
depend on either bleed air system. 
not 
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TRANSPORT CANADA TRANSPORT CANADA 
Master Minimum Equipment List Master Minimum Equipment List 
Aircraft: Revision No. 11 Page: Aircraft: Revision No. 11 Page: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Dec. 23, 2003 37-1 of 1 DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Dec. 23, 2002 52-1 of 1 
System & 1. 2. Number Installed System & 1g 2. Number Installed 
Sequence 3. Number Required for Dispatch Sequence 3. Number Required for Dispatch 
Numbers 4. Remarks or Exceptions Numbers 4 Remarks or Exceptions 
37 VACUUM/PRESSURE 52 DOORS 
1 Engine Air Pumps Cc 2 1 (M) For day VMC. 1 Door Open Warning Light Cc 1 ie} Provided: 
“ (CSI) a) a flight crewmember visually 
confirms that all doors are latched 
2 Low Suction/ Pressure c 1 0 |©) Provided the low suction indicator is prior to each takeoff; and, 
Caution Light operative. b) the fasten seat belt sign remains on 
“ (CSI) throughout the flight. 
3 Instrument Pressure Cc 2 1 For day VMC. 2 Passenger Door Strut c 1 0 
Indicators (SOO 6122) *** (SOO 6025) 


the 


3. Air Stair Door Bottom Sliding Cc “| oO | (M) 
Step 
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TRANSPORT CANADA 
Master Minimum Equipment List 


Aircraft: Revision No. 11 Page: Aircraft: Revision No. 02 Page: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Dec. 23, 2002 61-1 of 1 DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Jul. 28, 1993 75-1 of 1 
System & 1. 25 Number Installed System & 1. 2. Number Installed 
Sequence 3. Number Required for Dispatch Sequence 3: Number Required for Dispatch 
Numbers 4. Remarks or Exceptions Numbers 4. Remarks or Exceptions 
61 PROPELLERS 75 BLEED AIR 
1 Auto Feather System and c 1 0 |(O) Provided operations are conducted in 1 Bleed Air Valves c 2 Oo | (M) One or both may be inoperative provided: 
Indicator Lights compliance with the AFM. a) the inoperative valves are confirmed 
closed; 
2 Synchronizer System Cc 1 0 b) the autopilot is not used; 
*** (SOO 6041, 6099) c) _ the flight is not conducted in known 


or forecast icing conditions; and, 


3 Propeller Reset Caution Light C 1 0 


Provided the propeller/throttle mechanical 
interlock per mod. 6/1223 is installed and 
operates normally. 


qd) 


flight instrument operation does not 
depend on either open bleed air 
valve. 
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TWIN OTTER PILOT TRAINING MANUAL 
SERIES 100/200/300 


TRANSPORT CANADA 
Master Minimum Equipment List 
Aircraft: Revision No. 06 Page: 
DE HAVILLAND DHC-6, SERIES 100, 200 & 300 Date: Dec. 05, 1997 79-1 of 1 
System & ‘ls 2. Number Installed 
Sequence 3. Number Required for Dispatch 
Numbers 4. Remarks or Exceptions 


79 ENGINE OIL 


1 L ENGINE OIL PRESS and c 2 a (O) One may be inoperative provided the 


R ENGINE OIL PRESS associated oil pressure indicator is 
Caution Lights operative. 
2 Chip Detector Lights c 2 oO | (M) One or both may be inoperative provided: 


** (Land R Engine) 
a) amaintenance inspection shows that 

the aircraft can be dispatched, and 
b) the light is extinguished prior to flight. 
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